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(57)Abstract: 

PROBLEM TO BE SOLVED: To display a bright and 
high-quality image with a high aperture ratio of pixels 
and a high contrast ratio by decreasing alignment 
failures in a liquid crystal caused by the level difference 
on the substrate surface in an electro-optic device such 
as a liquid crystal device. 

SOLUTION: The device has a pixel electrode 9a on a 
TFT array substrate 10 and has a counter electrode 21 
on a counter substrate 20. A data line 6a is embedded 
and flattened in a groove 201 formed on the TFT array 
substrate. A scanning line 3a is not embedded in the 
groove but a capacitor line 3b is embedded to form a 
built-up part 301 and a recessed part 302. In the slopes 
of the built-up and recessed part, a rub-down part 403 
where the rubbing treatment is performed downward is covered with a light-shielding film 23, 
while a light-shielding film is not formed in a rub-up part 401 , 402. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of electro-optic 
devices, such as liquid crystal equipment, and the manufacture approach of those. It can 
use suitable for the liquid crystal equipment especially using TN (Twisted Nematic) liquid 
crystal. Moreover, TFT which adopts the reversal drive method which reverses a drive . 
potential polarity periodically for every pixel line and every pixel train so that the polarity 
of the potential impressed to the pixel electrode which adjoins especially the direction of a 
train or a line writing direction may become reverse (suitably below Thin Film Transistor:) 
It belongs to the technical field of the electro-optic device which can be used suitable for 
the liquid crystal equipment of the active-matrix drive mold called TFT, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] Generally, as for electro-optic devices, such as liquid crystal 
equipment, electrooptic material, such as liquid crystal, is pinched between the substrates 
of a pair, and the orientation condition of this electrooptic material is prescribed by the 
orientation film formed on the field by the side of the property of electrooptic material, 
and the electrooptic material of a substrate. Therefore, if a level difference is shown in the 
front face of the orientation film, according to the degree of this level difference, poor 
orientation will be generated in electrooptic material. Thus, if poor orientation is 
generated, in this part, it will become difficult to drive electrooptic material good and a 
contrast ratio will fall by the optical omission of an electro-optic device etc. However, in 
the case of the electro-optic device of a TFT active-matrix drive mold, since TFT for 
carrying out switching control of various wiring and pixel electrodes, such as the scanning 
line, the data line, and a capacity line, etc. is formed on the TFT array substrate at every 
place, if a certain flattening processing is not performed, according to these wiring and 
existence of a component, a level difference will arise inevitably in the front face of the 
orientation film. 

[0003] Then, he is trying not to contribute to display light so that it may not be visible 
about the electrooptic material part which produces poor orientation with this level 
difference by conventionally covering the field which the level difference has produced in 
this way by the light-shielding film which established it in the opposite substrate or the 
TFT array substrate while making equivalent to the pixel inter-electrode gap which adjoins 
each other the field which such a level difference has produced. 
[0004] On the other hand, generally with this kind of electro-optic device, the reversal 
drive method which reverses the potential polarity impressed to each pixel electrode for 
degradation prevention of electrooptic material, such as liquid crystal by direct-current- 
voltage impression, the cross talk in a display image, prevention of a flicker, etc. under a 
predetermined regulation is adopted. Among these, while performing the display 
corresponding to the frame of 1, or the picture signal of the field The pixel electrode 
arranged by even lines while driving the pixel electrode arranged by odd lines with the 



potential of straight polarity is driven with the potential of negative polarity. While 
performing the display corresponding to the following frame following this, or the picture 
signal of the field Conversely, driving the pixel electrode arranged by odd lines with the 
potential of negative polarity, while driving the pixel electrode arranged by even lines with 
the potential of straight polarity 1H reversal drive method which reverses the applied 
potential polarity with a frame or a field period for every line is used as a reversal drive 
method which closes high-definition image display with comparatively easy control if . 
Moreover, 1 S reversal drive method which reverses the applied potential polarity with a 
frame or a field period for every train is also used as a reversal drive method which closes 
high-definition image display with comparatively easy control if, driving the pixel 
electrode of the same train with the same polar potential. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the opening field of a pixel 
becomes narrow according to the size of a field with a level difference according to the 
technique which covers the level difference mentioned above by the light-shielding film, it 
is difficult to raise the numerical aperture of a pixel into the limited image display field, 
and to fill the fundamental request in the technical field of the electro-optic device 
concerned of performing brighter image display. Although the number of wiring and TFT 
number per unit area increase with detailed-izing of the pixel pitch for performing high 
definition image display especially, it originates in a fixed limit being in these wiring and 
detailed-izing of TFT, and since the rate that a level difference field occupies in an image 
display field becomes high relatively, this problem will be aggravated, so that highly 
minute-ization of an electro-optic device progresses. 

[0006] on the other hand, when the pixel electrode which adjoins each other on a TFT 
array substrate is the same polarity according to the technique which carries out flattening 
of the interlayer insulation film under the pixel electrode mentioned above Like [ although 
especially a problem is not produced ] 1H reversal drive method mentioned above or IS 
reversal drive method When such potentials (namely, potential impressed to the pixel 
electrode which adjoins a line writing direction by the potential or IS reversal drive 
method impressed to the pixel electrode which adjoins in the direction of a train each other 
by 1H reversal drive method) are in reversed polarity Since it becomes larger than the case 
where flattening is not carried out, in near the edge of a pixel electrode spacing of a pixel 
electrode and a counterelectrode is located above wiring or TFT by flattening, The trouble 
that the horizontal electric field (namely, electric field of the slant containing a component 
parallel to electric field parallel to a substrate side or a substrate side) produced in the 
pixel inter-electrode which adjoins each other will increase relatively arises. If such 
horizontal electric field are impressed to the electrooptic material with which impression 
of the vertical electric field between the pixel electrodes and counterelectrodes which carry 
out phase opposite (namely, electric field of a direction perpendicular to a substrate side) 
is assumed, the disclination of electrooptic material will arise and the problem that the 
optical omission in this part etc. will occur and a contrast ratio will fall will arise. On the 
other hand, although it is possible to cover the field which horizontal electric field produce 
by the light-shielding film, now, the trouble that the opening field of a pixel will become 
narrow according to the size of the field which horizontal electric field produce arises. 
Since such horizontal electric field become large in connection with a pixel inter-electrode 
distance which adjoins each other by detailed-ization of a pixel pitch especially being 
shortened, these problems will be aggravated, so that highly minute-ization of an electro- 
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optic device progresses. 

[0007] Let it be a technical problem to offer an electro-optic device and its manufacture 
approaches, such as liquid crystal equipment with which the high-definition high and 
image display bright at a high contrast ratio of the numerical aperture of a pixel becomes 
possible, by making this invention in view of the trouble mentioned above, and if possible 
not narrowing the opening field of each pixel, reducing the poor orientation of the 
electrooptic material resulting from the level difference of the substrate top front face 
facing electrooptic material, such as liquid crystal. 
[0008] 

[Means for Solving the Problem] The 1st substrate which has the orientation film by which 
rubbing processing was carried out in order that the 1st electro-optic device of this 
invention may solve the above-mentioned technical problem, The 2nd substrate which 
carries out opposite arrangement with said 1st substrate, and has the orientation film by 
which rubbing processing was carried out, The level difference section which is formed in 
the orientation film front face of one [ at least ] substrate of the electrooptic material 
which intervened between said 1st substrate and said 2nd substrate, and said 1st substrate 
and said 2nd substrate, grinds to said rubbing processing direction, and serves as lowering, 
It is characterized by providing the protection-from-light section formed in the field which 
counters the level difference section used as said grinding lowering of one [ at least ] 
substrate of said 1st substrate and said 2nd substrate. 

[0009] If the case where the case where rubbing processing grinds and it becomes raising, 
and rubbing processing grind, and it becomes lowering is compared according to research 
of an invention-in-this-application person, it will have become clear that the poor 
orientation of the electrooptic material by the level difference has less former notably 
compared with the latter. That is, in ****** ? remarkable poor orientation will be 
generated with a level difference to not being based on a level difference but being able to 
expect comparatively good orientation i n ****** This is considered to originate in the 
inclination which is not similar being shown by the case where the case of grinding 
lowering and an even field are ground, to the same or similar inclination being shown by 
the case where the interaction of the orientation film and electrooptic material which are 
finally obtained by rubbing processing and which specify the orientation condition of 
electrooptic material grinds, and grinds the case of raising, and an even field. So, in this 
invention, although poor orientation is generated in electrooptic material in the grinding 
lowering section by shading the field which counters the level difference section used as 
grinding lowering in the protection-from-light section, it is shaded, and this part is located 
in the non-opening field of each pixel, and does not carry out an optical omission. That is, 
it is not necessary to cause the fall of the contrast ratio by poor orientation by shading this 
grinding lowering section. 

[0010] In addition, in order to cover the poor orientation part of the electrooptic material 
resulting from the level difference in the grinding lowering section, it is more desirable 
than the width of face of the grinding lowering section to set up the width of face of the 
protection-from-light section width a little. Moreover, the level difference section may 
consist of the climax sections formed in the rubbing processing direction and the crossing 
direction. 

[001 1] As for this climax section, it is desirable to be formed in the field corresponding to 
the adjoining pixel inter-electrode driven with a mutually different polarity. According to 
this configuration, the horizontal electric field which produce the vertical electric field on 



the climax section in strength and pixel inter-electrode can be weakened. 
[0012] As this drive method, there are electro-optic devices, such as liquid crystal 
equipment of the matrix drive mold which takes 1H reversal drive method and reversal 
drive methods, such as IS reversal drive method, for example. Furthermore, it grinds and 
the thing of a light-shielding film which grind to the rubbing processing direction of said 
climax section, and serves as raising and which is not countered is [ the raising section ] 
desirable. By grinding, in the raising section, it is the part which contributes to a display, 
without hardly carrying out an optical omission, and a pixel numerical aperture can be 
raised, without reducing a contrast ratio by grinding and not shading the raising section as 
much as possible. 

[0013] Moreover, the level difference section may consist of the hollow sections formed in 

the rubbing processing direction and the crossing direction. 

[0014] The hollow section may be formed in the slot formed in one side of the 1st 

substrate and the 2nd substrate, and may arrange wiring in the field of this slot. 

[0015] The raising section can contribute a light- shielding film to raising a pixel numerical 

aperture by grinding, without reducing a contrast ratio by [ which grind to the rubbing 

processing direction formed in this hollow section, and serves as raising ] not making it 

counter. 

[0016] Moreover, in the field corresponding to the adjoining pixel inter-electrode mutually 
driven by like-pole nature, it is desirable to carry out flattening processing. 
[0017] By flattening processing, the poor orientation of the electrooptic material by the 
level difference is hardly generated in pixel inter-electrode. Therefore, when shading this 
field, it can hide by the light- shielding film with narrow width of face. Therefore, a pixel 
numerical aperture can be raised further. 

[0018] Furthermore, it may form in the slot formed in the substrate as flattening 
processing, and wiring may be arranged in the field of this slot. 
[0019] If wiring may use wiring of the data line etc. and it is formed from the film of 
protection-from-light nature, such as aluminum (aluminum) film, it will become possible [ 
also giving a protection-from-light function to the data line etc. ] about this field. 
[0020] Moreover, as for a pixel inter-electrode distance which carried out flattening 
processing, which is mutually driven by like-pole nature and which adjoined, it is desirable 
to make it larger than the thickness of electrooptic material. 

[0021] Thereby, generating of the disclination of the electrooptic material by horizontal 
electric field can be reduced. 

[0022] Moreover, even if said rubbing processing direction is a direction which intersects 
perpendicularly to the grinding lowering section of said level difference section, it may be 
a direction which crosses aslant to the grinding lowering section of said level difference 
section. 

[0023] Moreover, the 1st substrate which has the orientation film by which rubbing 
processing was carried out in order that the 2nd electro-optic device of this invention may 
solve the above-mentioned technical problem, The 2nd substrate which carries out 
opposite arrangement with said 1st substrate, and has the orientation film by which 
rubbing processing was carried out, The field section of the liquid crystal which intervened 
between said 1st substrate and said 2nd substrate, and the liquid crystal which is formed in 
the orientation film front face of one [ at least ] substrate of said 1st substrate and said 2nd 
substrate, and accomplishes a reverse tilt angle, It is characterized by providing the 
protection-from-light section formed in the field which counters the field section of liquid 



crystal which accomplishes said reverse tilt angle of one [ at least ] substrate of said 1st 
substrate and said 2nd substrate. 

[0024] According to the 2nd electro-optic device of this invention, a pixel numerical 
aperture can be raised by shading the field section of liquid crystal which accomplishes a 
reverse tilt angle, without reducing a contrast ratio. 

[0025] Moreover, the 1st substrate which has the orientation film by which rubbing 
processing was carried out with two or more pixel electrodes in order that the 3rd electro- 
optic device of this invention may solve the above-mentioned technical problem, The 2nd 
substrate which has the orientation film by which carried out opposite arrangement with 
said 1st substrate, and rubbing processing was carried out with the counterelectrode, The 
electrooptic material which intervened between said 1st substrate and said 2nd substrate, 
and the level difference section which is formed in said orientation film front face 
corresponding to said pixel inter-electrode of said 1st substrate, grinds to said rubbing 
processing direction, and serves as lowering, It is characterized by providing the 
protection-from-light section formed in the field which counters the level difference 
section used as said grinding lowering of one [ at least ] substrate of said 1st substrate and 
said 2nd substrate. 

[0026] Moreover, the 1st substrate which has the orientation film by which rubbing 
processing was carried out with two or more pixel electrodes in order that the 4th electro- 
optic device of this invention may solve the above-mentioned technical problem, The 2nd 
substrate which has the orientation film by which carried out opposite arrangement with 
said 1st substrate, and rubbing processing was carried out with the counterelectrode, The 
electrooptic material which intervened between said 1st substrate and said 2nd substrate, 
and the protection-from-light section which is formed in one [ at least ] substrate of said 
1st substrate and said 2nd substrate, and specifies a pixel field, It is characterized by 
providing the level difference section which is formed near the field which counters said 
protection-from-light section of said orientation film front face of said 1st substrate, grinds 
to said rubbing processing direction, and serves as raising. 

[0027] A pixel numerical aperture can be raised without reducing a contrast ratio by 
grinding and not shading the raising section as much as possible according to the 4th 
electro-optic device of this invention. 

[0028] Moreover, the 1st substrate which consists of two or more layers which have the 
orientation film by which rubbing processing was carried out with two or more pixel 
electrodes in order that the 5th electro-optic device of this invention may solve the above- 
mentioned technical problem, The 2nd substrate which has the orientation film by which 
carried out opposite arrangement with said 1st substrate, and rubbing processing was 
carried out with the counterelectrode, The electrooptic material which intervened between 
said 1st substrate and said 2nd substrate, and the slot formed in said 1st substrate, Wiring 
arranged along said slot, and the level difference section formed in said orientation film 
front face on the field of said slot, It is characterized by being the sense which comes to 
have the protection-from-light section formed in the field which counters the level 
difference section used as said grinding lowering of one [ at least ] substrate of said 1st 
substrate and said 2nd substrate, grinds said rubbing processing direction of said 1st 
substrate to said level difference section, and serves as lowering. 
[0029] Wiring may accomplish a capacity electrode so that storage capacitance may be 
formed. 

[0030] Moreover, the 1st substrate which has two or more pixel electrodes in order that 



the 6th electro-optic device of this invention may solve the above-mentioned technical 
problem, The electrooptic material which intervened between said 1 st substrate, the 2nd 
substrate which carried out opposite arrangement, and said 1st substrate and said 2nd 
substrate, The climax section which corresponded to said adjoining pixel inter-electrode 
driven with a mutually different polarity, and was formed in the orientation film front face 
of said 1st substrate, It is characterized by said climax section possessing the protection- 
from-light section formed in the field which has the grinding lowering section which grinds 
to the rubbing processing direction of said 1st substrate, and serves as lowering, and 
counters said grinding lowering section of one [ at least ] substrate of said 1st substrate 
and said 2nd substrate. 

[0031] Moreover, the substrate for electro-optic devices of this invention is characterized 
by providing two or more pixel electrodes, the orientation film which was formed on said 
pixel electrode and by which rubbing processing is carried out, and the level difference 
section which is formed in said orientation film front face corresponding to said pixel 
inter-electrode, grinds to said rubbing processing direction, and serves as raising, in order 
to solve the above-mentioned technical problem. 

[0032] The level difference section may rise in order to form in the slot for arranging 
wiring or to reduce pixel inter-electrode horizontal electric field, and it may be formed in 
the section. 

[0033] Moreover, it is desirable to shade in the protection-from-light section in the part 
used as grinding lowering of the level difference section. 

[0034] Moreover, the 1st substrate and the 2nd substrate which the manufacture approach 
of the electro-optic device of this invention pinches electrooptic material, and counter 
mutually, In the manufacture approach of the electro-optic device which comes to have 
two or more pixel electrodes by which it is prepared on said 1st substrate and the 
orientation film, and the counterelectrode which counters said pixel electrode and is 
prepared on said 2nd substrate In the direction of 1 in which a pixel electrode adjoins, a 
substrate side is formed so that the orientation film between these pixel electrodes and the 
orientation film on said pixel electrode may carry out flattening. And the process which 
forms the 1st level difference part of a convex configuration in the pixel inter-electrode 
substrate side where a pixel electrode adjoins in other directions, The process which forms 
this pixel electrode so that the edge of said pixel electrode may be located in said 1 st level 
difference part, So that it may lap with the process which performs rubbing processing to 
said orientation film, and the inclined plane which the direction of the rubbing processing 
to said orientation film grinds among the inclined planes of said 1st level difference part, 
and serves as lowering superficially It is characterized by having the process which forms a 
light-shielding film in either [ at least ] the 1st substrate or the 2nd substrate. 
[0035] Moreover, the manufacture approach of other electro-optic devices of this 
invention The 1st substrate and the 2nd substrate which pinch electrooptic material and 
counter mutually, and two or more pixel electrodes and orientation film which are 
prepared on said 1st substrate, It has the counterelectrode which counters said pixel 
electrode and is prepared on said 2nd substrate. Said two or more pixel electrodes In the 
manufacture approach of the electro-optic device which consists of the 1st pixel electrode 
group to carry out a reversal drive with the 1st period, and the 2nd pixel electrode group 
to carry out a reversal drive with said 1st period and 2nd period of the complementation In 
the direction in which the pixel electrodes belonging to said same pixel electrode group 
adjoin each other A substrate side is formed so that the orientation film between the pixel 



electrodes belonging to the pixel electrode group of this identitas and the orientation film 
on said pixel electrode may carry out flattening. And the process which forms the 1st level 
difference part of a convex configuration in the pixel inter-electrode substrate side where 
the pixel electrode belonging to said 1st pixel electrode group and the pixel electrode 
belonging to said 2nd pixel electrode group adjoin, The process which forms this pixel 
electrode so that the edge of said pixel electrode may be located in said 1st level difference 
part, So that it may lap with the process which performs rubbing processing to said 
orientation film, and the inclined plane which the direction of the rubbing processing to 
said orientation film grinds among the inclined planes of said 1st level difference part, and 
serves as lowering superficially It is characterized by having the process which forms a 
light-shielding film in either [ at least ] said 1st substrate or the 2nd substrate. 
[0036] By these manufacture approaches, an electro-optic device can be manufactured 
comparatively easily. 

[0037] Such an operation and other gains of this invention are made clear from the gestalt 

of the operation explained below. 

[0038] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained based on a drawing. Each following operation gestalt applies the electro-optic 
device of this invention to liquid crystal equipment. 

[0039] (The 1st operation gestalt) The configuration of the electro-optic device in the 1st 
operation gestalt of this invention is explained with reference to drawing 7 from drawing 1 
. Drawing 1 is equal circuits, such as various components in two or more pixels formed in 
the shape of [ which constitutes the image display field of an electro-optic device ] a 
matrix, and wiring. Drawing 2 is a top view of two or more pixel groups where the TFT 
array substrate with which the data line in the 1st operation gestalt, the scanning line, a 
pixel electrode, etc. were formed adjoins each other, drawing 3 is the A- A' sectional view 
of drawing 2 in the 1 st operation gestalt, and drawing 4 is the B-B'C-C of drawing 2 [ in / 
it is a sectional view and / in drawing 5 / the 1st operation gestalt ]' sectional view of 
drawing 2 in the 1st operation gestalt. Moreover, drawing 6 is the diagrammatic top view 
of the pixel electrode in which the potential polarity in each electrode in 1H reversal drive 
method and the field which horizontal electric field produce are shown, and drawing 7 is 
the diagrammatic sectional view showing the situation of the orientation of the liquid 
crystal molecule at the time of using TN liquid crystal. In addition, in order to make each 
class and each part material into the magnitude of extent which can be recognized on a 
drawing in drawing 5 from drawing 3 , scales are made to have differed for each class or 
every each part material. 

[0040] In drawing 1 , two or more formation of TFT30 for two or more pixels formed in 
the shape of [ which constitutes the image display field of the electro-optic device in the 
1st operation gestalt ] a matrix to control pixel electrode 9a and the pixel electrode 9a 
concerned is carried out at the shape of a matrix, and data-line 6a to which a picture signal 
is supplied is electrically connected to the source field concerned of TFT30. The picture 
signals SI, S2, — , Sn written in data-line 6a may be supplied to line sequential, and you 
may make it supply them to this order for every group to two or more data-line 6a which 
adjoin each other. Moreover, scanning-line 3 a is electrically connected to the gate of 
TFT30, and it consists of predetermined timing so that the scan signals Gl, G2, — , Gm 
may be impressed to scanning-line 3 a in pulse line sequential at this order. It connects with 
the drain field of TFT30 electrically, and pixel electrode 9a writes in the picture signals SI, 



S2, Sn supplied from data-line 6a in TFT30 which is a switching element when only a 
fixed period closes the switch to predetermined timing. Fixed period maintenance of the 
picture signals SI, S2, Sn of the predetermined level written in liquid crystal as an 
example of electrooptic material through pixel electrode 9a is carried out between the 
counterelectrodes (it mentions later) formed in the opposite substrate (it mentions later). 
When the orientation and order of molecular association change with the voltage levels 
impressed, liquid crystal modulates light and enables a gradation display. According to the 
electrical potential difference impressed when it was in no MARI White mode, the amount 
of transparency of the incident light to this liquid crystal part decreases, if it is in NOMA 
reeve rack mode, according to the impressed electrical potential difference, the amount of 
transmitted lights of the incident light to this liquid crystal part will increase, and light with 
the contrast according to a picture signal will carry out outgoing radiation from an electro- 
optic device as a whole. Here, in order to prevent the held picture signal leaking, storage 
capacitance 70 is added to the liquid crystal capacity and juxtaposition which are formed 
between pixel electrode 9a and a counterelectrode. 

[0041] With the 1st operation gestalt, a drive is performed among various kinds of 
conventional reversal drive methods mentioned above using 1H reversal drive method 
(refer to drawing 6 ). Thereby, the flicker generated in a frame or a field period and image 
display by which especially the vertical cross talk was reduced can be performed, avoiding 
degradation of the liquid crystal by direct-current-voltage impression. 
[0042] In <>99o///&N0001=219i&N0552=9&N0553=000004 n Hdrawing 2 , on the TFT 
array substrate of an electro-optic device, two or more transparent pixel electrode 9a (the 
profile is shown by dotted-line section 9a') is prepared in the shape of a matrix, and data- 
line 6a, scanning-line 3 a, and capacity line 3 b are prepared respectively along the boundary 
of pixel electrode 9a in every direction. Data-line 6a is electrically connected to the below- 
mentioned source field among semi-conductor layer la which consists of polish recon film 
through a contact hole 5. Pixel electrode 9a is electrically connected to the below- 
mentioned drain field among semi-conductor layer la through the contact hole 8. 
Moreover, scanning-line 3 a is arranged so that the bottom of Fig. Nakamigi may counter 
channel field la' shown in the slash field of** among semi-conductor layer la, and 
scanning-line 3 a functions as a gate electrode. Thus, TFT30 for pixel switching by which 
opposite arrangement of the scanning-line 3 a was carried out as a gate electrode is formed 
in the crossing part of scanning-line 3a and data-line 6a at channel field la 1 , respectively. 
[0043] Capacity line 3b has the main track section mostly extended in the shape of a 
straight line along with scanning-line 3 a, and the lobe projected to the method of drawing 
Nakagami along with data-line 6a from the part which intersects data-line 6a. 
[0044] Especially with the 1st operation gestalt, the field (field where the profile was 
shown by the thick wire in drawing) which counters the field which touches on a TFT 
array substrate to the light transmission field of each data-line 6a and each capacity line 3 b 
is trenched [201 ]. Flattening processing is performed to the field in which data-line 6a is 
formed like the after-mentioned by this, the climax section of the shape of a bank as an 
example of the 1 st level difference part is formed in the part which does not intersect data- 
line 6a among scanning-line 3 a, and the hollow-like part as an example of the 2nd level 
difference part is formed in the part which touches an opening field among capacity line 3b 
further. 

[0045] Furthermore especially with the 1st operation gestalt, rubbing processing is 
performed in the direction shown in the below-mentioned orientation film which touches 



liquid crystal at a TFT array substrate side by the arrow head Rl . On the other hand, 
rubbing processing is performed to the below-mentioned orientation film which touches 
liquid crystal at an opposite substrate side in the right-angled direction to the arrow head 
Rl. If rubbing processing is performed leftward [ right-angled ] in drawing to an arrow 
head Rl and TN liquid crystal is more specifically arranged among these orientation film 
on the orientation film by the side of an opposite substrate, while seeing from an opposite 
substrate side among these orientation film and twisting TN liquid crystal 90 degrees in 
the counterclockwise direction, the liquid crystal equipment which has the direction of 
clear vision in the direction of the 45 diagonal right is constituted. Or if rubbing processing 
is performed in the almost right-angled direction of drawing Nakamigi to an arrow head 
Rl and TN liquid crystal is arranged among these orientation film on the orientation film 
by the side of an opposite substrate, while seeing from an opposite substrate side among 
these orientation film and twisting TN liquid crystal 90 degrees in the clockwise direction, 
the liquid crystal equipment which has the direction of clear vision in the direction of the 
45 diagonal left is constituted. Moreover, rubbing processing may be carried out in an 
arrow head R2 or the direction of R3 at the below-mentioned orientation film which 
touches liquid crystal at a TFT array substrate side, and rubbing processing may be 
performed to the below-mentioned orientation film which touches liquid crystal at an 
opposite substrate side in the almost right-angled direction to an arrow head R2 or R3. If 
such a configuration is taken, since the direction of clear vision of TN liquid crystal can be 
carried out in the direction of Rl, or the direction contrary to Rl, in the case of the 
projector of the double plate type constituted combining the liquid crystal equipment of 
three sheets, it becomes possible to double the direction of clear vision of TN liquid 
crystal, the irregular color on a display can be suppressed, and it is advantageous to it. 
Furthermore, with this operation gestalt, since flattening is realizable by embedding a part 
of data-line 6a and capacity line 3b [ at least ], the poor orientation of the liquid crystal by 
the level difference can be stopped as much as possible. 

[0046] Next, as shown in the sectional view of drawing 3 , the electro-optic device is 
equipped with the transparent TFT array substrate 10 and the transparent opposite 
substrate 20 by which opposite arrangement is carried out at this. The TFT array substrate 
10 consists of for example, a quartz substrate, a glass substrate, and a silicon substrate, 
and the opposite substrate 20 consists of a glass substrate or a quartz substrate. Pixel 
electrode 9a is prepared in the TFT array substrate 10, and the orientation film 16 with 
which rubbing processing was performed is formed in the bottom. Pixel electrode 9a 
consists of transparent conductive film, such as for example, ITO (Indium Tin Oxide) film. 
Moreover, the orientation film 16 consists of organic film, such as for example, polyimide 
film. 

[0047] On the other hand, it crosses to the opposite substrate 20 all over the, the 
counterelectrode 21 is formed, and the orientation film 22 with which rubbing processing 
was performed is formed in the bottom. A counterelectrode 21 consists of transparent 
conductive film, such as for example, ITO film. Moreover, the orientation film 22 consists 
of organic film, such as polyimide film. 

[0048] TFT30 for pixel switching which carries out switching control of each pixel 
electrode 9a is formed in the location which adjoins each pixel electrode 9a at the TFT 
array substrate 10. 

[0049] As further shown in the opposite substrate 20 at drawing 3 , the light- shielding film 
23 is formed in the non-opening field of each pixel. For this reason, incident light does not 



invade into channel field la' of semi-conductor layer la of TFT30 for pixel switching, low 
concentration source field lb, and low concentration drain field lc from the opposite 
substrate 20 side. Furthermore, a light-shielding film 23 has functions, such as color 
mixture prevention of the color material at the time of forming improvement in a contrast 
ratio, and a color filter. With the 1st operation gestalt, in addition, by shading the part 
which met data-line 6a among the non-opening fields of each pixel by data-line 6a of the 
protection-from-light nature which consists of aluminum etc. the non-opening field which 
could specify the profile part which met data-line 6a among the opening fields of each 
pixel, and met this data-line 6a — redundancy ~ you may constitute so that it may shade by 
the light-shielding film 23 independently prepared in the opposite substrate 20-like. 
[0050] Thus, it is constituted, and between the TFT array substrates 10 and the opposite 
substrates 20 which have been arranged so that pixel electrode 9a and a counterelectrode 
21 may meet, the liquid crystal which is an example of electrooptic material is enclosed 
with the space surrounded by the below-mentioned sealant, and the liquid crystal layer 50 
is formed. The liquid crystal layer 50 takes a predetermined orientation condition with the 
orientation film 16 and 22 in the condition that the electric field from pixel electrode 9a 
are not impressed. The liquid crystal layer 50 consists of liquid crystal which mixed the 
pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photo-setting resin or thermosetting resin in order that a sealant may stick the TFT array 
substrate 10 and the opposite substrate 20 around those, and gap material, such as glass 
fiber for making distance between both substrates into a predetermined value or a glass 
bead, is mixed. 

[0051] Furthermore, the substrate insulator layer 12 is formed between the TFT array 
substrate 10 and TFT30 for two or more pixel switching. The substrate insulator layer 12 
has the function to prevent degradation of the property of TFT30 for pixel switching with 
the dry area at the time of polish of the front face of the TFT array substrate 10, the dirt 
which remains after washing, by being formed all over the TFT array substrate 10. The 
substrate insulator layer 12 consists of high insulation glass, such as NSG (non doped 
silicate glass), PSG (phosphorus silicate glass), BSG (boron silicate glass), and BPSG 
(boron phosphorus silicate glass), or silicon oxide film, a silicon nitride film, etc. 
[0052] Storage capacitance 70 is constituted by considering as the dielectric film which 
considered as the If of the 1st storage capacitance electrodes, used as the 2nd storage 
capacitance electrode a part of capacity line 3 b which counters this, installed [ semi- 
conductor layer la was installed from high concentration drain field le, and ] the 
insulating thin film 2 containing gate dielectric film with the 1st operation gestalt from the 
location which counters scanning-line 3 a, and was pinched by inter-electrode [ these ]. 
[0053] In drawing 3 TFT30 for pixel switching It has LDD (Lightly DopedDrain) 
structure. Channel field la' of semi-conductor layer la in which a channel is formed of the 
electric field from scanning-line 3 a and concerned scanning-line 3 a, Id list of high 
concentration source fields of low concentration source field lb of the insulating thin film 
2 containing the gate dielectric film with which scanning-line 3 a and semi-conductor layer 
la are insulated, data-line 6a, and semi-conductor layer la and low concentration drain 
field lc, and semi-conductor layer la is equipped with high concentration drain field le. 
One to which it corresponds of two or more pixel electrode 9a is connected to high 
concentration drain field le through the contact hole 8. Moreover, on scanning-line 3a and 
capacity line 3b, the 1st interlayer insulation film 4 with which the contact hole 8 which 
leads to the contact hole 5 and high concentration drain field le which lead to Id of high 



concentration source fields was formed respectively is formed. Furthermore, on data-line 
6a and the 1st interlayer insulation film 4, the 2nd interlayer insulation film 7 with which 
the contact hole 8 to high concentration drain field le was formed is formed. The above- 
mentioned pixel electrode 9a is prepared in the top face of the 2nd interlayer insulation 
film 7 constituted in this way. 

[0054] As shown in drawing 4 , data-line 6a is prepared in the non-opening field of each 
pixel located in the gap of pixel electrode 9a which adjoins right and left by drawing 2 , 
and the part which met data-line 6a among the profiles of the opening field of each pixel 
by data-line 6a is specified, and the optical omission in the non-opening field concerned is 
prevented by data-line 6a. Moreover, storage capacitance 70 is formed in the bottom of 
data-line 6a using the part projected along the bottom of data-line 6a from the main track 
section of capacity line 3b, and the deployment of a non-opening field is achieved. 
[0055] As shown in drawing 5 , the part which met scanning-line 3a among the profiles of 
the opening field of each pixel by the light-shielding film 23 which scanning-line 3 a and 
capacity line 3b are prepared in the non-opening field of each pixel located in the gap of 
pixel electrode 9a which adjoins each other up and down by drawing 2 , and was prepared 
in the opposite substrate 20 is specified, and the optical omission in the non-opening field 
concerned is prevented by the light-shielding film 23. 

[0056] As shown in drawing 3 and drawing 4 , the field which counters data-line 6a, 
capacity line 3b, and TFT30 on the TFT array substrate 10 especially with the 1st 
operation gestalt is trenched [ 201 ], and these are embedded in the slot 201. Furthermore, 
you may make it also embed partially scanning-line 3 a which intersects data-line 6a in a 
slot 201. 

[0057] And as shown in drawing 4 , the depth of a slot 201 is set up so that the height of 
the top face of the 3rd interlayer insulation film 7 which is the substrate side of pixel 
electrode 9a located above data-line 6a may be mostly in agreement with the height of the 
top face of the 3rd interlayer insulation film 7 in the central field of pixel electrode 9a 
which occupies most opening fields of each pixel. Thereby, flattening processing to data- 
line 6a is performed. 

[0058] On the other hand, as shown in drawing 5 , the climax section 301 as an example 
of the 1st level difference part is formed in the substrate side of pixel electrode 9a above 
scanning-line 3 a, and the hollow-like part 302 as an example of the 2nd level difference 
part is formed in the substrate side of pixel electrode 9a above capacity line 3b. Thus, it 
rises above capacity line 3 b, and not the section but the hollow-like part 302 is formed, 
because the thickness from the TFT array substrate 10 in the field in which capacity line 3b 
was formed to a substrate side is thinner than the thickness from the TFT array substrate 
10 in the field in which data-line 6a was formed to a substrate side. Furthermore, as shown 
in drawing 5 , rubbing processing is performed in the direction shown in the orientation 
film 16 by the side of the TFT array substrate 10 by the arrow head Rl . On the other 
hand, rubbing processing is performed to the orientation film 22 by the side of the 
opposite substrate 10 in the right-angled direction to the arrow head Rl as mentioned 
above. And since the front face of the orientation film 16 goes up to the inclined plane of 
the climax section 301 to the direction of rubbing, become grinding raising, grind and the 
raising part 401 is formed in it. It grinds and the raising part 402 is formed, and since a 
field descends to the inclined plane from the climax part 301 to the hollow-like part 302 
which serves as grinding raising since a field goes up to the direction of rubbing to the 
direction of rubbing, the grinding lowering part 403 used as grinding lowering is formed in 



the inclined plane of the hollow-like part 302. In addition, the hollow-like part 3 02 in 
drawing 5 is the most effective if it is made into the same height as pixel electrode 9a in an 
opening field. 

[0059] According to research of an invention-in-this-application person, it grinds here, and 
in the raising sections 401 and 402, it is not based on a level difference but the orientation 
of comparatively good liquid crystal is checked. On the other hand, in the grinding 
lowering section 403, the poor orientation of remarkable liquid crystal is checked with the 
level difference. If the direction of this of the pre tilt angle of liquid crystal corresponds 
with the level difference direction mostly, even if there is a level difference, an optical 
omission does not arise, but when the direction of a pre tilt angle is contrary to the level 
difference direction, an optical omission will arise according to a reverse tilt phenomenon. 
So, in the 1st example, the grinding lowering section 403 is shaded by the light-shielding 
film 23 formed in the opposite substrate 20. Under the present circumstances, it is 
prescribed that it grinds and the flat-surface layout of a light-shielding film 23 does not 
shade by the light-shielding film 23 as much as possible about the raising sections 401 and 
402. Therefore, since the optical omission of the pixel electrode 9a which ground and has 
been arranged on the raising section 401 and 402, respectively is hardly carried out, it can 
increase the opening field which penetrates light conventionally. That is, a pixel numerical 
aperture can be raised, without reducing a contrast ratio by grinding in this way and not 
shading the raising sections 401 and 402 as much as possible. On the other hand, in the 
grinding lowering section 403, although the poor orientation of liquid crystal is generated, 
this part is shaded, it is located in the non-opening field of each pixel, and an optical 
omission does not carry out. 

[0060] Thus, it is not necessary to cause the fall of the contrast ratio by poor orientation 
by shading the grinding lowering section 403 by the light-shielding film 23. In addition, in 
order to cover the poor orientation part of the liquid crystal resulting from the grinding 
lowering section 403, it is more desirable than the width of face of the grinding lowering 
section 403 to set up the width of face of a light-shielding film 23 width a little. Moreover, 
it cannot be overemphasized that a light-shielding film 23 may be formed not on the 
opposite substrate 20 but on the TFT array substrate 10. 

[0061] On the other hand, about near the edge of pixel electrode 9a in alignment with 
data-line 6a, flattening of the pixel electrode 9a is carried out by being embedded at the 
data-line 6a fang furrow 201, and the poor orientation of the liquid crystal by the level 
difference is hardly generated in this part. In addition, since the poor orientation of the 
liquid crystal by the level difference is hardly generated to data-line 6a to which flattening 
processing was performed, a light-shielding film may be omitted that what is necessary is 
to hide only the part by the light-shielding film with narrow width of face. It is 
advantageous when raising a pixel numerical aperture in the 1st example especially, since 
the protection-from-light function is given to data-line 6a which consists of aluminum 
(aluminum) film etc. as mentioned above. 

[0062] According to the electro-optic device of the 1st operation gestalt the above result, 
flattening processing is performed near the edge of pixel electrode 9a in alignment with 
data-line 6a by one side. On the other hand By grinding near the edge of pixel electrode 9a 
in alignment with scanning-line 3 a, hiding the lowering section 403 by the light- shielding 
film 23, and reducing degradation of the display grace by the level difference as much as 
possible And a pixel numerical aperture can be raised, without grinding and reducing a 
contrast ratio, also using positively the pixel electrode section in the raising sections 401 



and 402. 

[0063] With reference to drawing 6 , the relation of the potential polarity of pixel 
electrode 9a and the generating field of horizontal electric field in 1H reversal drive 
method adopted with the 1st operation gestalt which adjoin each other is explained here. 
[0064] Namely, as shown in drawing 6 (a), during the period which displays the field of 
eye n (however, n natural number) watch, or the picture signal of a frame, it is not 
reversed and pixel electrode 9a drives the polarity of the liquid crystal drive potential 
shown by + or - in every pixel electrode 9a with the same polarity for every line. As shown 
in drawing 6 (b) after that, it faces displaying the n+lst fields or the picture signal of one 
frame. The polarity of the liquid crystal drive potential in each pixel electrode 9a is 
reversed, during the period which displays these n+lst fields or the picture signal of one 
frame, it is not reversed and pixel electrode 9a drives the polarity of the liquid crystal drive 
potential shown by + or - in every pixel electrode 9a with the same polarity for every line. 
And the condition which showed in drawing 6 (a) and drawing 6 (b) is repeated with the 1 
field or the period of one frame, and the drive by 1H reversal drive method in the 1st 
operation gestalt is performed. Consequently, according to the 1st operation gestalt, 
image display by which the cross talk and the flicker were reduced can be performed, 
avoiding degradation of the liquid crystal by direct-current-voltage impression. In 
addition, according to the 1H reversal drive method, compared with IS reversal drive 
method, it is advantageous at the point which does not almost have the cross talk of a 
lengthwise direction. 

[0065] By 1H reversal drive method, the generating field CI of horizontal electric field 
always serves as near the gap between pixel electrode 9a which adjoin a lengthwise 
direction (the direction of Y) so that drawing 6 (a) and drawing 6 (b) may show. 
[0066] Then, as shown in drawing 5 , the climax section 301 is formed with the 1st 
operation gestalt, and the vertical electric field in near the edge of pixel electrode 9a 
arranged on this climax section 301 are strengthened. As shown in drawing 5 , it rises and, 
more specifically, only the part of the level difference of the section 301 narrows the 
distance dl of the near the edge of pixel electrode 9a and the counterelectrode 21 which 
have been arranged on the climax section 301. On the other hand, as shown in drawing 4 , 
to data-line 6a, flattening processing is performed and the distance d2 near the edge of 
pixel electrode 9a and between a counterelectrode 21 becomes almost the same as the 
distance D between pixel electrode 9a and the counterelectrodes 21 in the central field 
which occupies most pixel electrodes. 

[0067] Therefore, it can set to the generating field CI of the horizontal electric field 
shown in drawing 6 , and the vertical electric field between pixel electrode 9a and a 
counterelectrode 21 can be strengthened. And in drawing 5 , even if distance dl narrows, 
since the gap Wl between pixel electrode 9a which adjoin each other is fixed, the 
magnitude of the horizontal electric field which become strong, so that a gap Wl narrows 
is also fixed [ the gap ]. For this reason, in the generating field CI of the horizontal electric 
field shown in drawing 6 R> 6, the vertical electric field over horizontal electric field can 
be strengthened, and the generating field of the disclination of the liquid crystal in the 
generating field CI of horizontal electric field can be locally reduced by using vertical 
electric field as a rule target more as this result. 

[0068] In addition, since flattening processing is performed to data-line 6a as shown in 
drawing 4 , generating of the poor orientation of the liquid crystal which originated in the 
level difference by data-line 6a etc. in this part can be reduced. Although vertical electric 



field are not strengthened here when the distance d2 between pixel electrode 9a and a 
counterelectrode 21 becomes short since flattening processing is performed, in this part, 
horizontal electric field are not generated among pixel electrode 9a which adjoin each 
other as shown in drawing 6 . Therefore, in this part, the orientation condition of liquid 
crystal can be made very good by flattening processing, without taking the cure to 
horizontal electric field. 

[0069] According to the 1st operation gestalt the above result, its attention is paid to the 
property of the horizontal electric field generated in 1H reversal drive method. In the 
generating field CI of horizontal electric field In the field which horizontal electric field do 
not generate, the bad influence by the level difference of a pixel electrode 9a front face is 
reduced by performing flattening at the same time it reduces the bad influence by 
horizontal electric field by strengthening vertical electric field by arranging the edge of 
pixel electrode 9a in the climax section 301. Thus, by reducing synthetically the poor 
orientation of the liquid crystal by the disclination of liquid crystal by horizontal electric 
field, and the level difference, the light- shielding film 23 for hiding the poor orientation 
part of liquid crystal is also small, and ends. Therefore, the numerical aperture of each 
pixel can be raised further, without causing degradation of display grace, such as an 
optical omission. 

[0070] Incidentally, according to research of an invention-in-this-application person, in 
order to make it a liquid crystal molecule move good by electric-field impression which 
maintains lightfastness on a certain amount of level, and does not make the impregnation 
process of liquid crystal difficult, but can be set working, a certain amount of thickness 
(according to the present technique, it is about 3 micrometers) is required for the thickness 
of the liquid crystal layer 50. On the other hand, after making shorter than the distance dl 
between pixel electrode 9a and the counterelectrodes 21 in this part the gap Wl (refer to 
drawing 5 ) between pixel electrode 9a which adjoin each other (namely, WKdl), it has 
become clear that the bad influence by horizontal electric field actualizes. Therefore, in 
order to attain high numerical aperture-ization of a pitch minutely pixel, by having made it 
thin, the malfunction of ununiformity-izing of the thickness of the liquid crystal layer 50, a 
light-fast fall, difficult-izing of an impregnation process, and a liquid crystal molecule etc. 
will generate the thickness D of the liquid crystal layer 50 (refer to drawing 4 and drawing 
5 ) in the whole simply. Conversely, in having narrowed the gap Wl between pixel 
electrode 9a which adjoin each other simply, without making the liquid crystal layer 50 
thin, in order to attain high numerical aperture-ization of a pitch minutely pixel, since 
horizontal electric field become large compared with vertical electric field, the disclination 
of the liquid crystal by the horizontal electric field concerned will actualize. Like [ if the 
special feature in such liquid crystal equipment is taken into consideration ] the 1st 
operation gestalt mentioned above By not narrowing the thickness D of the liquid crystal 
layer 50 in the field of others which occupy the great portion of pixel electrode 9a while 
narrowing the thickness dl of the liquid crystal layer 50 only in the field which horizontal 
electric field produce (to for example, about 1.5 micrometers) the reservation of the 
thickness D of the liquid crystal layer 50 is enough enabled (to for example, about 3 
micrometers), and it is relatively strong in horizontal electric field — there is nothing — 
making ~ while — the configuration which has the gap Wl between pixel electrode 9a 
which adjoin each other narrowed is very effective when attaining raise in the numerical 
aperture of a pitch minutely pixel, and highly minute-ization of a display image. 
[0071] the 1st operation gestalt - especially — drawing 5 — setting - desirable - 0.5D 



< - Wl - relation is satisfied - as - pixel electrode 9a ~ plane configuration -- carrying 
out - further -- dl+300nm (nano meter) <= D It rises so that relation may be satisfied, 
and the section 301 is formed. That is, if it heaps up until it makes it seldom bring between 
pixel electrode 9a close and a level difference is set to 300nm or more in the climax 
section 301, the bad influence by horizontal electric field can enlarge the vertical electric 
field in this field to horizontal electric field even at extent which does not surface 
practically. Moreover, in order to attain raise in the numerical aperture of a pitch minutely 
pixel, and highly minute-ization of a display image, it is effective to make a gap Wl and a 
gap W2 as small as possible, but in order not to actualize the bad influence of horizontal 
electric field, this gap Wl cannot be recklessly made small. If a gap Wl is small set up 
here until it is set to Wl **dl, it is the most effective in order to attain high numerical 
aperture-ization of a pitch minutely pixel, without causing degradation of display grace. 
[0072] It is desirable to constitute from a 1st operation gestalt furthermore, so that the 
edge of pixel electrode 9a may be located near the top-most vertices of the climax section 
301. Thus, if constituted, it can rise and distance dl between the edge of the pixel 
electrode 9a concerned and a counterelectrode 21 can be shortened at the maximum using 
the height of the section 301 . This becomes possible to strengthen vertical electric field to 
horizontal electric field in the generating field CI of horizontal electric field, using the 
configuration of the climax section 301 very efficiently. 

[0073] In addition, especially with the 1st operation gestalt, it rises, as shown in drawing 5 
, and the section 301 and the hollow-like part 302 have the configuration which makes 
two edges of the pixel electrode driven by the driver voltage of reversed polarity at the 
time of 1H reversal drive the height which is different from each other. Therefore, distance 
between these two edges can be lengthened not only with a superficial distance but with 
the distance of the height direction (that is, y, then the distance of these edges are set to 
one (x2+y2) half in the superficial distance x and the distance of the height direction). 
Thereby, it can see superficially and can narrow further the pixel inter-electrode which 
adjoins each other. Horizontal electric field stop according to the distance of the height 
direction concerned, it not only can weakening the horizontal electric field to which a pixel 
inter-electrode distance which adjoins each other takes for becoming long, and becomes 
small, but therefore, almost occurring. Consequently, generating of the disclination of the 
liquid crystal by horizontal electric field can be reduced efficiently. In addition, the edge of 
pixel electrode 9a which adjoins each other may be formed in the field to which the climax 
part 301 becomes the highest in the generating field CI of horizontal electric field. In this 
case, since the distance dl between the edge of pixel electrode 9a and a counterelectrode 
21 narrows even if horizontal electric field occur, vertical electric field can be relatively 
strengthened to horizontal electric field, and the disclination of the liquid crystal by 
horizontal electric field can be reduced efficiently. 

[0074] As shown in drawin g 7 (b) here, with the 1 st operation gestalt, preferably, the 
liquid crystal layer 50 consists of TN (Twisted Nematic) liquid crystal, and the taper is 
attached to the side face of the climax section 301. And the inclination direction of pre tilt 
angle theta and the inclination direction of a taper of [ on the TFT array substrate 10 of 
TN liquid crystal to apply ] double. 

[0075] That is, orientation is carried out so that each liquid crystal molecule 50a may start 
perpendicularly from a substrate side, as the arrow head showed in the state of electrical- 
potential-difference impression, respectively, while carrying out orientation so that each 
liquid crystal molecule 50a of liquid crystal molecule of TN liquid crystal 50a might be in a 



condition almost parallel to a substrate side fundamentally in the state of no electrical- 
potential-difference impressing as shown in drawing 7 (a), and it could twist gradually 
towards the opposite substrate 20 from the TFT array substrate 10. For this reason, when 
the thickness D of liquid crystal is fixed even if the thickness dl of liquid crystal becomes 
small gradually along a side face between the climax section 301 and the opposite 
substrate 20 if the taper is attached to the side face of the climax section 301 and the 
inclination direction of pre tilt angle theta of TN liquid crystal and the inclination direction 
of a taper moreover double as shown in drawing 7 (b), the orientation condition of near 
good liquid crystal is acquired. That is, the poor orientation of the liquid crystal resulting 
from the level difference produced by existence of the climax section 301 can be stopped 
as much as possible. If the inclination direction of pre tilt angle theta of TN liquid crystal 
and the inclination direction of a taper do not double temporarily as shown in o99o/// 
&N0001=219&N0552=9&N0553=000009 n HREdrawing 7 (c), liquid crystal molecule 
50b from which other liquid crystal molecule 50a starts between the climax section 301 
and the opposite substrate 20 in an opposite direction will rise, it will generate near the 
section 301, an orientation condition will become discontinuity by this, and the disclination 
of liquid crystal will arise. 

[0076] (Manufacture process of the 1st operation gestalt) Next, the manufacture process 
by the side of the TFT array substrate which constitutes the electro-optic device in the 1st 
operation gestalt with the above configurations is explained with reference to drawing 8 . 
In addition, drawing 8 is process drawing in which making each class by the side of the 
TFT array substrate in each process correspond to the B-B'C-C of cross-section and 
drawing 2 ' cross section of dra wing 2 like drawing 4 and drawing 5 , and showing it. 
[0077] As first shown in the process (a) of drawing 8 , the TFT array substrates 10, such 
as a quartz substrate, a hard glass substrate, and a silicon substrate, are prepared first, and 
a slot 201 is formed in the field which should form data-line 6a etc. by etching processing 
etc. 

[0078] Next, as shown in the process (b) of drawing 8 , data-line 6a is formed on the TFT 
array substrate 10 with which the slot 201 was formed at scanning-line 3 a and a capacity 
line 3b list using thin film coating technology. It is parallel to this and **** TFT30 and 
storage capacitance 70 which were shown in drawing 3 are formed. 
[0079] More specifically on the TFT array substrate 10 with which the slot 201 was 
formed With ordinary pressure or a reduced pressure CVD method, for example, TEOS 
(tetrapod ethyl orthochromatic silicate) gas, TEB (tetrapod ethyl boat rate) gas, TMOP 
(tetrapod methyl oxy-FOSU rate) gas, etc. are used. It consists of silicate glass film, such 
as NSG, PSG, BSG, and BPSG, a silicon nitride film, silicon oxide film, etc., and the 
substrate [ in which thickness is about 500-2000nm ] insulator layer 12 is formed. Next, 
solid phase growth of the polish recon film is carried out by heat-treating by forming the 
amorphous silicon film with reduced pressure CVD etc. on the substrate insulator layer 
12. Or the polish recon film is directly formed with a reduced pressure CVD method etc. 
without passing through the amorphous silicon film. Next, semi-conductor layer la which 
has a predetermined pattern containing the If of the 1st storage capacitance electrodes of 
**** shown in drawing 2 is formed by giving a photolithography process, an etching 
process, etc. to this polish recon film. Next, the insulating thin film 2 which contains the 
dielectric film for storage capacitance formation by thermal oxidation etc. with the gate 
dielectric film of TFT30 shown in drawing 3 R> 3 is formed, consequently, the thickness 
of semi-conductor layer la - the thickness of about 30-150nm - desirable - the thickness 



of about 35-50nm — becoming - the thickness of the insulating thin film 2 — the thickness 
of about 10-150nm - it becomes the thickness of about 30-100nm preferably. Next, the 
polish recon film is deposited on the thickness of about 100-500nm with a reduced 
pressure CVD method etc., and scanning-line 3a of a**** predetermined pattern and 
capacity line 3 b which showed P (Lynn) further to drawing 2 according to the 
photolithography process, the etching process, etc. after electric-conduction-izing this 
polish recon film with thermal diffusion or doping are formed. In addition, scanning-line 3a 
and capacity line 3b are good also as a multilayer interconnection which could form by 
metal alloy film, such as refractory metal metallurgy group silicide, and was combined with 
the polish recon film etc. Next, TFT30 for pixel switching of the LDD structure containing 
low concentration source field lb and low concentration drain field lc, Id of high 
concentration source fields, and high concentration drain field le is formed by doping an 
impurity in two steps, low concentration and high concentration. 
[0080] In addition, in parallel to the process (b) of drawing 8 , circumference circuits 
which consist of TFT(s), such as a data-line drive circuit and a scanning-line drive circuit, 
may be formed in the periphery on the TFT array substrate 10. 

[0081] Next, as shown in the process (c) of drawing 8 , the 1st interlayer insulation film 4 
which consists of silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride 
film, silicon oxide film, etc. is formed using ordinary pressure or a reduced pressure CVD 
method, TEOS gas, etc. so that the layered product which consists of scanning-line 3a, 
capacity line 3b, an insulating thin film 2, and a substrate insulator layer 12 may be 
covered. Let the 1st interlayer insulation film 4 be about 1000-2000nm thickness. In 
addition, in parallel to this heat baking, it gets mixed up, and in order to activate semi- 
conductor layer la, about 1000-degree C heat treatment may be performed. And the 
contact hole for connecting with wiring which punctures the contact hole 5 for connecting 
electrically Id of high concentration source fields of data-line 6a and semi-conductor layer 
la shown in drawing 3 to the 1st interlayer insulation film 4 and the insulating thin film 2, 
and illustrates neither scanning-line 3a nor capacity line 3b in a substrate boundary region 
can also be punctured according to the same process as a contact hole 5. Then, on the 1st 
interlayer insulation film 4, after depositing low resistance metal membrane metallurgy 
group silicide film, such as aluminum, on the thickness of about 100-500nm by sputtering 
etc., data-line 6a is formed according to a photolithography process, an etching process, 
etc. 

[0082] Next, as shown in the process (d) of drawing 8 , the 2nd interlayer insulation film 7 
is formed on data-line 6a. Moreover, as shown in drawing 3 R> 3, the contact hole 8 for 
connecting electrically pixel electrode 9a and high concentration drain field le is formed 
by dry etching or wet etching, such as reactive ion etching and reactant ion beam etching. 
Then, on the 2nd interlayer insulation film 7, transparent conductive film, such as ITO 
film, is deposited on the thickness of about 50-200nm by sputtering processing etc., and 
pixel electrode 9a is further formed according to a photolithography process, an etching 
process, etc. In addition, when using the electro-optic device concerned as a reflective 
mold, pixel electrode 9a may be formed from an opaque ingredient with high reflection 
factors, such as aluminum. 

[0083] While trenching [ 201 ] the TFT array substrate 10, forming data-line 6a and 
performing flattening processing to data-line 6a according to the manufacture approach of 
the 1st operation gestalt as mentioned above, the climax section 301 and the hollow-like 
part 302 which were mentioned above and which grind, grind against the raising section 



401 and 402 lists, and have the lowering section 403 can be formed by embedding a part 
of capacity line 3b and scanning-line 3 a in a slot 201 . Thereby, the liquid crystal equipment 
of the 1st operation gestalt which reduces generating of the disclination of the liquid 
crystal by the poor orientation of the liquid crystal by the level difference and horizontal 
electric field can be manufactured comparatively easily. 

[0084] (The 2nd operation gestalt) The configuration of the electro-optic device in the 
2nd operation gestalt of this invention is explained with reference to drawing 1 1 from 
drawing 2 and drawing 9 . That is, it is the top view of two or more pixel groups where 
the TFT array substrate with which drawing 2 was common in the 1st operation gestalt 
with the substrate, and the data line in the 2nd operation gestalt, the scanning line, a pixel 
electrode, etc. were formed adjoins each other, and drawing 9 is the A- A' sectional view 
of drawing 2 in the 2nd operation gestalt, and drawing 10 is the B-B'C-C of drawing 2 [ in 
/ it is a sectional view and / in drawing 1111 / the 2nd operation gestalt ]' sectional view of 
drawing 2 in the 2nd operation gestalt. In addition, in order to make each class and each 
part material into the magnitude of extent which can be recognized on a drawing in 
drawing 1 1 from drawing 9 , scales are made to have differed for each class or every each 
part material. Moreover, about the same component as the 1st operation gestalt shown in 
drawing 5 from drawing 3 in the 2nd operation gestalt shown in drawing 1 1 R> 1 from 
drawing 9 , the same reference mark is attached and the explanation is omitted. 
[0085] About the circuitry in the 2nd operation gestalt, it is the same as that of the case of 
the 1st operation gestalt shown in drawing 1 . 

[0086] as shown in drawing 1 1 from drawing 9 , in the 2nd operation gestalt, the TFT 
array substrate 10 was trenched [ 201 ] with the 1st operation gestalt - receiving — TFT 
array substrate 10' — slot 201' is dug in substrate insulator layer 12* formed upwards. And 
the configuration of the top face of substrate insulator layer 12' is the same as the 
configuration of the top face of the substrate insulator layer 12 in the 1st example. About 
the other configurations and the actuation in the 2nd example, it is the same as that of the 
case of the 1st operation gestalt. 

[0087] According to the 2nd operation gestalt the above result, it is possible to acquire the 
same effectiveness as the 1st operation gestalt. 

[0088] In addition, as a slot which embeds data-line 6a etc., it is not restricted to the slot 
201 of the 1st and 2nd operation gestalt or slot 20 V which were mentioned above. 
[0089] For example, as shown in drawing 12 (a), slot 201a may be formed by performing 
etching processing so that substrate insulator layer 12a may be formed on TFT array 
substrate 10a, substrate insulator layer 12a may be penetrated and TFT array substrate 10a 
may be dug. As shown in drawing 12 (b), insulator layer 12b is first formed on TFT array 
substrate 10b, etching processing etc. may be performed to this and slot 201b may be 
formed in the substrate insulator layer which consists of two-layer by forming thin 
insulator layer 12b* on this further. In this case, the depth of slot 201b can be controlled by 
thickness of insulator layer 12b, and the thickness of the pars basilaris ossis occipitalis of 
slot 201b can be controlled by insulator layer 12b 1 . Or as shown in drawing 12 (c), slot 
201c may be formed in the substrate insulator layer which consists of two-layer by forming 
thin insulator layer 12c which is hard to be etched first on TFT array substrate 10c, 
forming insulator layer 12c f which is easy to be etched on this, and performing etching 
processing to this insulator layer 12c*. In this case, the thickness of the pars basilaris ossis 
occipitalis of slot 201c can be controlled by thickness of insulator layer 12c, and the depth 
of slot 201c can be controlled by insulator layer 12c'. In drawing 12 (b) and the 



configuration of (c), it is advantageous, in case a refractory metal is formed so that TFT 
for pixel switching may be shaded from a TFT array substrate side between a substrate 
insulator layer and a TFT array substrate. Thus, it becomes possible to insulate electrically 
a light-shielding film and TFT for pixel switching by forming a substrate insulator layer in 
the field in which the slot was formed. 

[0090] In each operation gestalt explained above, it is also possible to adopt 1 S reversal 
drive method mentioned above. In this case, since horizontal electric field occur among 
pixel electrode 9a which adjoin a line writing direction (the direction of X), while carrying 
out flattening of the substrate side of pixel electrode 9a along with scanning-line 3 a By 
rising along with data-line 6a, forming the section 301, narrowing the distance between 
pixel electrode 9a and a counterelectrode 21 in the field which this horizontal electric field 
generate, and strengthening vertical electric field, you may constitute so that the bad 
influence by the horizontal electric field concerned may be reduced, every [ furthermore, ] 
two lines which may be made to reverse the polarity of driver voltage for every party, and 
adjoin each other by 1H reversal drive method in this invention — or you may make it 
reversed for every multi-line every two trains which may be made to reverse the polarity 
of driver voltage for every single tier, and adjoin each other by 1 S reversal drive method in 
this invention similarly — or you may make it reversed for every two or more trains 
[0091] (The whole electro-optic device configuration) The whole electro-optic device 
configuration in each operation gestalt constituted as mentioned above is explained with 
reference to drawing 13 and drawing 14 . In addition, drawing 13 is the top view which 
looked at the TFT array substrate 10 from the opposite substrate 20 side with each 
component formed on it, and drawing 1414 is a H-H* sectional view of drawing 13 . 
[0092] In drawing 13 , on the TFT array substrate 10, the sealant 52 is formed along the 
edge and the frame 53 which specifies the circumference of the image display field which 
consists of an ingredient which is the same as a light-shielding film 23, or is different is 
formed in parallel to the inside. The data-line drive circuit 101 and the external circuit 
connection terminal 102 which drive data-line 6a by supplying a picture signal to data-line 
6a to predetermined timing are prepared in the field of the outside of a sealant 52 along 
with one side of the TFT array substrate 10, and the scanning-line drive circuit 104 which 
drives scanning-line 3a is formed along with two sides which adjoin this one side by 
supplying a scan signal to scanning-line 3a to predetermined timing. If the scan signal 
delay supplied to scanning-line 3a does not become a problem, the thing only with one 
side sufficient [ the scanning-line drive circuit 104 ] cannot be overemphasized. Moreover, 
the data-line drive circuit 101 may be arranged on both sides along the side of an image 
display field. For example, the data line of an odd number train supplies a picture signal 
from the data-line drive circuit arranged along one side of an image display field, and you 
may make it the data line of an even number train supply a picture signal from the data-line 
drive circuit arranged along the side of the opposite side of said image display field. Thus, 
if it is made to drive data-line 6a in the shape of a ctenidium, since the occupancy area of 
the data-line drive circuit 101 is extensible, it becomes possible to constitute a complicated 
circuit. Furthermore, two or more wiring 105 for connecting between the scanning-line 
drive circuits 104 established in the both sides of an image display field is formed in one 
side in which the TFT array substrate 10 remains. Moreover, in at least one place of the 
corner section of the opposite substrate 20, the flow material 106 for taking a flow 
electrically between the TFT array substrate 10 and the opposite substrate 20 is formed. 
And as shown in drawing 14 , the opposite substrate 20 with the almost same profile as 



the sealant 52 shown in drawing 13 has fixed to the TFT array substrate 10 by the sealant 
52 concerned. 

[0093] In addition, on the TFT array substrate 10, the inspection circuit for inspecting the 
sampling circuit which impresses a picture signal to two or more data-line 6a to 
predetermined timing, the precharge circuit which precedes the precharge signal of a 
predetermined voltage level with a picture signal, and supplies it to two or more data-line 
6a respectively, the quality of the electro-optic device concerned at the manufacture 
middle or the time of shipment, a defect, etc. in addition to these data-line drive circuits 
101 and scanning-line drive circuit 104 grade etc. may be formed. 
[0094] You may make it connect with LSI for a drive mounted on the TAB (Tape 
Automated bonding) substrate instead of forming the data-line drive circuit 101 and the 
scanning-line drive circuit 104 on the TFT array substrate 10 electrically and mechanically 
through the anisotropy electric conduction film prepared in the periphery of the TFT array 
substrate 10 with each operation gestalt explained with reference to drawing 14 from 
drawing 1 above. Moreover, according to the exception of modes of operation, such as 
TN mode, VA mode, and PDLC (Polymer Dispersed Liquid Crystal) mode, and the no 
MARI White mode / NOMA reeve rack mode, a polarization film, a phase contrast film, a 
polarizing plate, etc. are respectively arranged in a predetermined direction at the side in 
which the outgoing radiation light of the side in which the incident light of the opposite 
substrate 20 carries out incidence, and the TFT array substrate 10 carries out outgoing 
radiation. 

[0095] Since the electro-optic device in each operation gestalt explained above is applied 
to a projector, the electro-optic device of three sheets will be respectively used as a light 
valve for RGB, and incidence of the light of each color respectively decomposed through 
the dichroic mirror for RGB color separation will be respectively carried out to each light 
valve as incident light. Therefore, in each example, the color filter is not prepared in the 
opposite substrate 20. However, the color filter of RGB may be formed in the 
predetermined field which counters pixel electrode 9a in which a light-shielding film 23 is 
not formed on the opposite substrate 20 with the protective coat. If it does in this way, the 
electro-optic device in each operation gestalt is applicable to the color electro-optic device 
of direct viewing types other than a liquid crystal projector, or a reflective mold. 
[0096] Furthermore, in each above operation gestalt, the light-shielding film which 
consists of a refractory metal may be prepared also in the location which counters on the 
TFT array substrate 10 at TFT30 for pixel switching. Thus, if a light-shielding film is 
prepared also in the TFT bottom, when the rear-face reflection and two or more electro- 
optic devices from the TFT array substrate 10 side are combined through prism etc. and it 
constitutes one optical system, it can prevent from other electro-optic devices that the 
incident light part which runs through prism etc. carries out incidence to TFT of the 
electro-optic device concerned. Moreover, a micro lens may be formed so that it may 
correspond 1 pixel on [ one ] the opposite substrate 20. Or it is also possible to form a 
color filter layer in the bottom of pixel electrode 9a which counters RGB on the TFT array 
substrate 10 by a color resist etc. 

[0097] If it does in this way, a bright electro-optic device is realizable by improving the 
condensing effectiveness of incident light. Furthermore, the die clo IKKU filter which 
makes a RGB color using interference of light by depositing the interference layer to 
which the refractive index of many layers is different on the opposite substrate 20 again 
may be formed. According to this opposite substrate with a die clo IKKU filter, a brighter 



color electro-optic device is realizable. 

[0098] This invention is not restricted to each operation gestalt mentioned above, and can 
be suitably changed in the range which is not contrary to the summary or thought of 
invention which can be read in a claim and the whole specification, and the manufacture 
approach of an electro-optic device or electro-optic device accompanied by such 
modification is also contained in the technical range of this invention. 
[0099] (Configuration of electronic equipment) The electronic equipment constituted 
using the electro-optic device of an above-mentioned operation gestalt is constituted 
including the electro-optic devices 100, such as the source 1000 of a display information 
output shown in drawing 15 , the display information processing circuit 1002, the display 
drive circuit 1004, and liquid crystal equipment, the clock generation circuit 1008, and a 
power circuit 1010. The source 1000 of a display information output is constituted 
including the tuning circuit which aligns and outputs memory, such as ROM and RAM, 
and a TV signal, and outputs display information, such as a picture signal, based on the 
clock from the clock generation circuit 1008. The display information processing circuit 
1002 processes and outputs display information based on the clock from the clock 
generation circuit 1008. This display information processing circuit 1002 can include for 
example, magnification and a polarity-reversals circuit, a serial parallel conversion circuit, 
a rotation circuit, a gamma correction circuit, or a clamping circuit. The display drive 
circuit 1004 is constituted including a scanning-line drive circuit and a data-line drive 
circuit, and carries out the display drive of the electro-optic device 100. A power circuit 
1010 supplies power to each above-mentioned circuit. 

[0100] As electronic equipment of such a configuration, a personal computer (PC), an 
engineering workstation (EWS), etc. corresponding to multimedia which are shown in the 
projection mold indicating equipment shown in drawing 16 and drawing 17 can be 
mentioned. 

[0101] Drawing 16 is the outline block diagram showing the important section of a 
projection mold display, the inside of drawing, and 1 102 - the light source and 1 108 ~ a 
dichroic mirror and 1 106 — a reflective mirror and 1 122 — in an incidence lens and 1 123, a 
light valve and 1112 show a dichroic prism and, as for a relay lens and 1 124, 1114 shows 
a projector lens, as for an outgoing radiation lens, and 100R, 100G and 100B. The light 
source 1 102 consists of a reflector which reflects the light of lamps, such as metal halide, 
and a lamp. The dichroic mirror 1 108 of blue glow and green light reflection reflects blue 
glow and green light while making the red light of the flux of lights from the light source 
1 102 penetrate. It is reflected by the reflective mirror 1 106 and incidence of the 
transmitted red light is carried out to light valve 100R for red light, on the other hand, 
green light is reflected with the dichroic mirror 1 108 of green light reflection among the 
colored light reflected with the dichroic mirror 1 108 - having — the object for green light 
- incidence is carried out to light valve 100G. On the other hand, blue glow also 
penetrates the 2nd dichroic mirror 1 108. In order to prevent the optical loss by the long 
optical path to blue glow, the light guide means 1121 which consists of a relay lens system 
containing the incidence lens 1 122, a relay lens 1 123, and the outgoing radiation lens 1 124 
is established, and incidence of the blue glow is carried out to light valve 100B for blue 
glow through this. Incidence of the three colored light modulated with each light valve is 
carried out to a dichroic prism 1112. 

[0102] As for this prism, the dielectric multilayers in which four rectangular prisms reflect 
the dielectric multilayers which are stuck and reflect red sunset in that inside, and a blue 



light are formed in the shape of a cross joint. Three colored light is compounded by these 

dielectric multilayers, and the light showing a color picture is formed. With the projector 

lens 1114 which is an incident light study system, it is projected on the compounded light 

on a screen 1 120, and an image is expanded and it is displayed. 

[0103] The personal computer .1200 shown in drawing 17 has the body section 1204 

equipped with the keyboard 1202, and an electro-optic device 100. 

[0104] This invention is not restricted to each operation gestalt mentioned above, and can 

be suitably changed in the range which is not contrary to the summary or thought of 

invention which can be read in a claim and the whole specification, and the manufacture 

approach of an electro-optic device or electro-optic device accompanied by such 

modification is also contained in the technical range of this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are equal circuits established in two or more pixels of the shape of a 
matrix which constitutes the image display field in the electro-optic device of the 1st 
operation gestalt, such as various components and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate 
with which the data line in the electro-optic device of the 1st and 2nd operation gestalt, 
the scanning line, a pixel electrode, etc. were formed adjoins each other. 
[Drawing 3] It is the A- A' sectional view of drawing 2 in the 1st operation gestalt. 
[Drawing 4] It is the B-B' sectional view of drawing 2 in the 1st operation gestalt. 
[Drawing 5] It is the C-C sectional view of drawing 2 in the 1st operation gestalt. 
[Drawing 6] It is the diagrammatic top view of the pixel electrode in which the potential 
polarity in each electrode in 1H reversal drive method used with the 1st operation gestalt 
and the field which horizontal electric field produce are shown. 

[Drawing 7] It is the diagrammatic sectional view showing the situation of the orientation 
of the liquid crystal molecule at the time of using TN liquid crystal with the 1st operation 
gestalt. 

[Drawing 8] It is process drawing showing order for the manufacture process of the 
electro-optic device of the 1st operation gestalt later on. 

[Drawing 9] It is the A- A' sectional view of drawing 2 in the 2nd operation gestalt. 
[Drawing 10] It is the B-B' sectional view of drawing 2 in the 2nd operation gestalt. 
[Drawing 11] It is the C-C 1 sectional view of drawing 2 in the 2nd operation gestalt. 
[Drawing 12] It is the sectional view showing the various modifications of the slot formed 
on a substrate in each operation gestalt of this invention. 

[Drawing 13] It is the top view which looked at the TFT array substrate in the electro- 



optic device of each operation gestalt from the opposite substrate side with each 
component formed on it. 

[Drawing 14] It is the H-H' sectional view of drawing 13 . 
[Drawing 15] It is the operation gestalt of electronic equipment. 

[Drawing 16] It is the operation gestalt of a projection mold display also as an application 
using this operation gestalt. 

[Drawing 17] It is the operation gestalt of the personal computer as an application using 

this operation gestalt. 

[Description of Notations] 

la — Semi-conductor layer 

la' — Channel field 

lb — Low concentration source field 

lc — Low concentration drain field 

Id — High concentration source field 

le — High concentration drain field 

If — The 1st storage capacitance electrode 

2 — Insulating thin film 

3 a — Scanning line 
3b - Capacity line 

4 — The 1st interlayer insulation film 

5 ~ Contact hole 
6a — Data line 

7 The 2nd interlayer insulation film 

8 — Contact hole 
9a — Pixel electrode 

10 — TFT array substrate 
12 — Substrate insulator layer 
16 — Orientation film 

20 — Opposite substrate 

21 — Counterelectrode 

22 — Orientation film 

23 — Light-shielding film 
30 TFT 

50 - Liquid crystal layer 
50a — Liquid crystal molecule 
70 — Storage capacitance 
201 - Slot 

301 — Climax section 

302 -Hollow-like part 

401 402 — It grinds and is the raising section. 

403 — Grinding lowering section 

CI — Generating field of horizontal electric field 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st substrate which has the orientation film by which rubbing processing 
was carried out, and the 2nd substrate which carries out opposite arrangement with said 
1st substrate, and has the orientation film by which rubbing processing was carried out, 
The level difference section which is formed in the orientation film front face of one [ at 
least ] substrate of the electrooptic material which intervened between said 1st substrate 
and said 2nd substrate, and said 1st substrate and said 2nd substrate, grinds to said 
rubbing processing direction, and serves as lowering, The electro-optic device 
characterized by providing the protection-from-light section formed in the field which 
counters the level difference section used as said grinding lowering of one [ at least ] 
substrate of said 1st substrate and said 2nd substrate. 

[Claim 2] Said level difference section is an electro-optic device according to claim 1 
characterized by the thing by which it was formed in said rubbing processing direction and 
the crossing direction, and which it rises and consists of the sections. 
[Claim 3] It is the electro-optic device according to claim 2 which has two or more pixel 
electrodes in one side of said 1st substrate and 2nd substrate, and is characterized by 
forming said climax section in the field corresponding to the adjoining pixel inter-electrode 
driven with a mutually different polarity. 

[Claim 4] Said light-shielding film is an electro-optic device according to claim 2 with 
which it grinds and the raising section is characterized by the thing which grind to said 
rubbing processing direction of said climax section, and serves as raising, and which is not 
countered. 

[Claim 5] Said level difference section is an electro-optic device according to claim 1 
characterized by the thing by which it was formed in said rubbing processing direction and 
the crossing direction, and which it becomes depressed and consists of the sections. 
[Claim 6] Said hollow section is an electro-optic device according to claim 5 characterized 
by having been formed in the slot formed in one side of said 1st substrate and said 2nd 
substrate, and arranging wiring in the field of said slot. 

[Claim 7] Said light-shielding film is an electro-optic device according to claim 6 with 
which it grinds and the raising section is characterized by the thing which grind to said 
rubbing processing direction of said hollow section, and serves as raising, and which is not 
countered. 

[Claim 8] The field corresponding to the adjoining pixel inter-electrode which has two or 
more pixel electrodes in one side of said 1st substrate and 2nd substrate, and it drives by 
like-pole nature mutually is an electro-optic device according to claim 1 characterized by 
carrying out flattening processing. 

[Claim 9] Said flattening processing is an electro-optic device according to claim 8 
characterized by having been formed in the slot formed in the substrate and arranging 
wiring in the field of said slot. 

[Claim 10] Said pixel inter-electrode distance which is mutually driven by like-pole nature 
and which adjoined is an electro-optic device according to claim 8 characterized by being 



larger than the thickness of said electrooptic material. 

[Claim 1 1] Said rubbing processing direction is an electro-optic device according to claim 
1 characterized by being the direction which intersects perpendicularly to the grinding 
lowering section of said level difference section. 

[Claim 12] Said rubbing processing direction is an electro-optic device according to claim 
1 characterized by being the direction which crosses aslant to the grinding lowering 
section of said level difference section. 

[Claim 13] The 1st substrate which has the orientation film by which rubbing processing 
was carried out, and the 2nd substrate which carries out opposite arrangement with said 
1st substrate, and has the orientation film by which rubbing processing was carried out, 
The field section of the liquid crystal which intervened between said 1st substrate and said 
2nd substrate, and the liquid crystal which is formed in the orientation film front face of 
one [ at least ] substrate of said 1st substrate and said 2nd substrate, and accomplishes a 
reverse tilt angle, The electro-optic device characterized by providing the protection-from- 
light section formed in the field which counters the field section of liquid crystal which 
accomplishes said reverse tilt angle of one [ at least ] substrate of said 1st substrate and 
said 2nd substrate. 

[Claim 14] The 1st substrate which has the orientation film by which rubbing processing 
was carried out with two or more pixel electrodes, and the 2nd substrate which has the 
orientation film by which carried out opposite arrangement with said 1st substrate, and 
rubbing processing was carried out with the counterelectrode, The electrooptic material 
which intervened between said 1st substrate and said 2nd substrate, and the level 
difference section which is formed in said orientation film front face corresponding to said 
pixel inter-electrode of said 1st substrate, grinds to said rubbing processing direction, and 
serves as lowering, The electro-optic device characterized by providing the protection- 
from-light section formed in the field which counters the level difference section used as 
said grinding lowering of one [ at least ] substrate of said 1st substrate and said 2nd 
substrate. 

[Claim 15] The grinding lowering section of said level difference section is an electro- 
optic device according to claim 14 characterized by being formed in the adjoining pixel 
inter-electrode driven with a mutually different polarity. 

[Claim 16] The 1st substrate which has the orientation film by which rubbing processing 
was carried out with two or more pixel electrodes, and the 2nd substrate which has the 
orientation film by which carried out opposite arrangement with said 1st substrate, and 
rubbing processing was carried out with the counterelectrode, The electrooptic material 
which intervened between said 1st substrate and said 2nd substrate, and the protection- 
from-light section which is formed in one [ at least ] substrate of said 1st substrate and 
said 2nd substrate, and specifies a pixel field, The electro-optic device characterized by 
providing the level difference section which is formed near the field which counters said 
protection-from-light section of said orientation film front face of said 1st substrate, grinds 
to said rubbing processing direction, and serves as raising. 

[Claim 17] Said level difference section is an electro-optic device according to claim 16 
characterized by the thing by which it was formed in said rubbing processing direction and 
the crossing direction, and which it rises and consists of the sections. 
[Claim 18] The thickness of the electrooptic material on the field of said level difference 
section is an electro-optic device according to claim 17 characterized by being thinner than 
the thickness of the electrooptic material on the field in which said level difference section 



is not formed. 

[Claim 19] Said level difference section is an electro-optic device according to claim 16 
characterized by the thing by which it was formed in said rubbing processing direction and 
the crossing direction, and which it becomes depressed and consists of the sections. 
[Claim 20] Said hollow section is an electro-optic device according to claim 19 
characterized by having been formed in the slot formed in said 1st substrate, and arranging 
wiring in the field of said slot. 

[Claim 21] It is the electro-optic device according to claim 16 characterized by for said 
level difference section grinding and forming the raising section in a light transmission 
nature field. <BR> [Claim 22] The 1st substrate which consists of two or more layers 
which have the orientation film by which rubbing processing was carried out with two or 
more pixel electrodes, The 2nd substrate which has the orientation film by which carried 
out opposite arrangement with said 1st substrate, and rubbing processing was carried out 
with the counterelectrode, The electrooptic material which intervened between said 1st 
substrate and said 2nd substrate, and the slot formed in said 1st substrate, Wiring arranged 
along said slot, and the level difference section formed in said orientation film front face 
on the field of said slot, It is the electro-optic device which comes to have the protection- 
from-light section formed in the field which counters the level difference section used as 
said grinding lowering of one [ at least ] substrate of said 1st substrate and said 2nd 
substrate, and is characterized by said rubbing processing direction of said 1st substrate 
being sense which grinds to said level difference section and serves as lowering. 
[Claim 23] Said wiring is an electro-optic device according to claim 22 characterized by 
constituting storage capacitance. 

[Claim 24] Electrooptic material which intervened between the 1st substrate which has 
two or more pixel electrodes, the 1st substrate of; above, the 2nd substrate which carried 
out opposite arrangement, the 1st substrate of; above, and said 2nd substrate; It 
corresponds to said adjoining pixel inter-electrode driven with a mutually different 
polarity. It has the grinding lowering section which was formed in the orientation film 
front face of said 1st substrate and which rises, grinds the section and said climax section 
to the rubbing processing direction of said 1st substrate, and serves as lowering. One [ at 
least ] substrate of the 1st substrate of; above, and said 2nd substrate, The electro-optic 
device characterized by providing the protection-from-light section formed in the field 
which counters said grinding lowering section, and;. 

[Claim 25] Said climax section is an electro-optic device according to claim 24 
characterized by arranging wiring and being formed. 

[Claim 26] Said climax section is an electro-optic device according to claim 24 which 
grinds to the rubbing processing direction and serves as raising and which grinds, has the 
raising section and is characterized by said thing [ that grind and the raising section is 
formed in a light transmission nature field ]. 

[Claim 27] The light valve which consists of claim 1 thru/or any one electro-optic device 
of 26, and the projector characterized by having an incident light study system. 
[Claim 28] The substrate for electro-optic devices characterized by providing two or more 
pixel electrodes, the orientation film which was formed on said pixel electrode, and by 
which rubbing processing is carried out, and the level difference section which is formed in 
said orientation film front face corresponding to said pixel inter-electrode, grinds to said 
rubbing processing direction, and serves as raising. 

[Claim 29] Said level difference section is a substrate for electro-optic devices according 



to claim 28 characterized by being formed in the slot for arranging wiring. 
[Claim 30] Said level difference section is a substrate for electro-optic devices according 
to claim 28 characterized by being formed in the climax section for reducing pixel inter- 
electrode horizontal electric field. 

[Claim 31] Said level difference section is a substrate for electro-optic devices according 
to claim 28 characterized by forming the protection-from-light section in the field which 
has the grinding lowering section which grinds to said rubbing processing direction and 
serves as lowering, and counters said grinding lowering section. 
[Claim 32] The 1st substrate and the 2nd substrate which pinch electrooptic material and 
counter mutually, and two or more pixel electrodes and orientation film which are 
prepared on said 1st substrate, In the manufacture approach of the electro-optic device 
which comes to have the counterelectrode which counters said pixel electrode and is 
prepared on said 2nd substrate In the direction of 1 in which a pixel electrode adjoins, a 
substrate side is formed so that the orientation film between these pixel electrodes and the 
orientation film on said pixel electrode may carry out flattening. And the process which 
forms the 1st level difference part of a convex configuration in the pixel inter-electrode 
substrate side where a pixel electrode adjoins in other directions, The process which forms 
this pixel electrode so that the edge of said pixel electrode may be located in said 1st level 
difference part, So that it may lap with the process which performs rubbing processing to 
said orientation film, and the inclined plane which the direction of the rubbing processing 
to said orientation film grinds among the inclined planes of said 1st level difference part, 
and serves as lowering superficially The manufacture approach of the electro-optic device 
characterized by having the process which forms a light-shielding film in either [ at least ] 
said 1st substrate or the 2nd substrate. 

[Claim 33] The 1st substrate and the 2nd substrate which pinch electrooptic material and 
counter mutually, and two or more pixel electrodes and orientation film which are 
prepared on said 1st substrate, It has the counterelectrode which counters said pixel 
electrode and is prepared on said 2nd substrate. Said two or more pixel electrodes In the 
manufacture approach of the electro-optic device which consists of the 1st pixel electrode 
group to carry out a reversal drive with the 1st period, and the 2nd pixel electrode group 
to carry out a reversal drive with said 1st period and 2nd period of the complementation In 
the direction in which the pixel electrodes belonging to said same pixel electrode group 
adjoin each other A substrate side is formed so that the orientation film between the pixel 
electrodes belonging to the pixel electrode group of this identitas and the orientation film 
on said pixel electrode may carry out flattening. And the process which forms the 1st level 
difference part of a convex configuration in the pixel inter-electrode substrate side where 
the pixel electrode belonging to said 1st pixel electrode group and the pixel electrode 
belonging to said 2nd pixel electrode group adjoin, The process which forms this pixel 
electrode so that the edge of said pixel electrode may be located in said 1 st level difference 
part, So that it may lap with the process which performs rubbing processing to said 
orientation film, and the inclined plane which the direction of the rubbing processing to 
said orientation film grinds among the inclined planes of said 1st level difference part, and 
serves as lowering superficially The manufacture approach of the electro-optic device 
characterized by having the process which forms a light-shielding film in either [ at least ] 
said 1 st substrate or the 2nd substrate. 
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* J: 3 (c. IB 1 S«t fcliflS23HE*tfwSr< t t»-^rt 

[ 0 0 3 5 ] * t:. *mi<^<7)W^%¥mw(r)wmij 
m*. W5*3(mmzimLxs.uizMm-?z3simL 
&vm2mmk . mtm 1 msLtizmiztizimom 
mmgc&ffimt. m^wmmzttfti.mi3i2m 
uuzmi *>ti& *ti6j«ffi t tmt . eiHHkaBaK 

l o^^fcffiffl<^» 2 entrnxmrnh 
zii&t&><m 2 <mmmmk frt>%&nM%&mw 
(vmxmiz&^x. mmm-^mmwsmizmttm 
mmm±tm*)'&oijfotzt5^x . ai^-<7)B^«ffi 
aFtcg-rsB*as^±^^ffii»iKavB?EB^Bffi 
i^sisiis^afls-f s «t 3 (cTJfinoiw l . *^fr 
ism 1 <m$mMttzmt&w$mmk m£&2<mm 
mmizm-thw$mmk wmi-&w$m®mcr>T® 
miz&mtvmimmmiSL-thJMk. istEm 
m&mzmamm&vmm.mth x 3 titB^s 

^ittXSt. laES lSHas^coffi^fficT) 3^15^11 

ffifc^p mmzm&& x 3 1 mtttiam2m 
wy>^< k \>-^\zmm&BmhJMk*mxJz 
zktmik-fh. 

[0036] ztihcnwmimizx 0 . n$&(3mwz 
wmvmizgmx'Z&. 

[0037] xmiwznx 3 zftmRvmcvmnim 

[0038] 

[HHH^isojg®] mr. *m\<vmmmt:m®iz 
y^wzmym&izwaitzhvxhi. 
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[0039] (ttummm) xminmimmmtz 
mi&wmzmmmtfLiz^x. m i *^H7 
mtxwm-z. mm. mm^mmm^mm 
2:ffijs-rs-7 f y ^^«tc^$^«^a^tfcft 
s#asi\ raraamHrabt. H2t±. ism 

mr$>*). H3fct iBisisii®®{cte{tsH2^A- 

A' BfMHT&O. 04fcL JSlHiteB©lcfc»t&02 
<DB-B' BrffiHTfcO. 05«. IglHttJBffitfctt 10 
£02<7)C-C' BfH0T&£. ££06te. 1 HR$s 

#«*#&#£0ii±Ti2ii *imzmm?Kkz zt-tz 

[0040101 KfcWC. m 1 HM0B®tctettS«§v 
3^SOB«3bj^&£18j£i-|> v F y 
3*l£«8W>B*t;L B*Bffi9 a t 3l*BiSI«ffi 9a 20 

mm-rifzifx^T f t 3 0 h y ? 

sfrtfeD. B«m^#ffita$*i£T-?*a6a#iis 

TFT3 0i97-X«$fcS^fci|g$*va^. r 
-^«6a«*iitrWWI#Sl» S2. Sn 

a. zmiztmrnzmzLxtmbzui. m&m 

■fl£olzLXi>&^. tfz. TFT3 0Oy-M£5t 
3B£3 a#«£yWcig8$fVCfc 0 . J9r£0:M $ 
T. ^iBl83atCA^Wfc:^itfi-^Gl. G2. 

Gmi.^mizwm^^tirthXoizm^tix^ 30 

BS«ffi9aW. TFT3 0^KU>fy^tC«m 
WCggSfi-CiJ 1 ). X>f y^y^^TJ>4TFT3 

05— j&mmtom v*$mt&ztiz£<o . 7 
-m6afrt>&%ztimm^si. S2. s 

nS-Blr^<0^'f *y^T»#atf. B««g9a5:^L 

*OUDBfl«i^SL S2. SnfcL *ffiS« (ft 
it?"*) t®fi)t$nfc«|6l«ffi (ftj£T6) t^fg-e- 
5£fflgffift3ft£. m&li. Q$aZti&WKl"<Jl>lzX 

0 ^m^ffi(6]^ey^*^^s zttzx 40 

*0>»»l6ljWfflllU ^frt LT«^5K^a*^Ji 

BMd-sifcfc n y h yx v *&>%#)mth . a 
zx. mzti*:w®.mntf>)-??&<Dm<fztb 
tz. mmm9<ikitt[i>ifmtc?)ffitzBf8.2iim8& 
M.t&mizw®%M.7 0 znmth. 
[004HS1 msmmx^ m% Ltzm&>&m<r> 50 
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Rswctrs^*.. 1 Hmmmtttm^xmiff 

fthiih (06#ag) . ZtHzX 0. USSHEEPMcJ: 

Jffl-cf&arr67y vXJpftizmfxixh-rntiMZtL 

[0042] B2fc*5WC, m^£^®«0TFTTl/ 

a asLttfcL v h y ? x«fc«ia«3B^a^mffi 9 
a (^BSa59 a* \ZX Qnm&aztixm ) im»t> 

tix&*). wmm9 a<rtm<n®mz&«®',x7 : - 

?86a. Tg&&3 3iRV&M&3bimVt>tlX^ 
S. f-^86ali. b*-)l>5Z-ftLXmZ 

&xvi' t jaym*t>%&¥m#m 1 a^a *>ftjfcov 

-xfgigfc«MWK«^iiT^i.. BS«ffi9att. 

11 aOd^+^T^Oom^liT^L^^^ 
ft» 1 a ' K*f|prr& £ 0 fcj£lE83 a*<ES3;fvCfc 
0. ^E»3a«y-ha«itLT«t&ri». ^£7)J:3 
fc. %mt3 abT-?&6 abcOimthmiZte* 
« . 1 a ' C^S3 a*^'- F«St L- 

•C»|6lSM$^B^X-f 7fV/lOTFT3 0Al 

[0043] 3*83 btt s ^E«3afcj&-?T«<Jtt 
8ttfcWS*8g?i: , T-^» 6 a t ^H-TSiiBr^ 
^T-^86 aizm-yXm#±Jttzm&Uz$iiii&tZ 

[0044] miHSi^S-C(±^fc. TFT7Ix>f^ 

tM+hnmamthiM (0+*8T--?-o!is^&% 

fc. »2 0 1*«S^ixT^6. itifciO 

fta<o<fc 3 iZT-me aimj8.zti?>mmzMix¥ 

ffl-ftSWiSSnTiJO. S2B83a05*>T-^«86 
a b3tMLX\,^&Mzmi®mft<r>-mk LX<r> 

a ^^pfB^tcs-rs^^ 2 m&ftn-<s\t tx 
<m**mftmj$.ztix^&. 

[0045] Mfcffl 1 Hiee®-C'Ji^t . T F T7 W 
lt«L£ft=5:*|6lfc:7h>^«ia ! {pSS$^TV^. i 

9jy*tt£fcL ttmmttmmimiz. ^rhzhl 

WfitM'P&iWzjt'yrimZfliL. tn^i 
tihffy&mimizWMmiii. Ztit>cr>W!tiiiM8Tttft 

tftetiz. ftfom.m<Dmfomz. ^ric 
ttUKmn^m^^ijmy^yymm^L. tn 

ffixi$fomwLm^a.xTNm£ l tfti® t )iz9omt 
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fa{zy\L>yymL. nmmjmzti^xm&izm-th 
^<m$\mzxs\R 2&h\ vtR 3 tzn tisffftft^ 

tmcoMzi-iZti^X^&tcif). 3W>m$3iW£ 

±0>&tst>ZWilZ\l:tfX'%3im?3>h. sEfc. #IS 
tmmx-\iT-?®6 a&V®W&3bffyJ>*j:< b i>- 

®*®.#>&tjz\kizx')¥m.iwm%TZ an 
izi &imcomfo*&zwim h^t & . 
[ o o 4 6 j »:tcH3<7)ffiiS0tc^-r «t o 

gBtt. igaJI$rTFT7Mfi«10i:, dilt*f[6jffi 
S£*ll>^&ttfa^2 0fc£fiSiTV>i>. TFT7 

yfflS*^^rO. *t[6j£«2 0{i. Wt{f^xa«^> 
535S«*>4»^S. TFTTWffigl Ofcifct B*« 20 

wmzinJtmm\simwt>tix^h. asms 9 a 

»0li.tf . I TO (Indiua Tin Oxide) e&fc'OgHJJ^ 

[0047] flfcfiu *fti««2 Ofc(i. -e^SfcSto 
T*tr&Jlgffi2 1#t&^;frCi5'k ^TffltCJl. 7b* 
>^«^£ixfcIM82 2^tt^ftTV^. Jfifij 

[0048] TFTTWaSlOKtt. #B^«S9 
WtSBlkM «y^-y^ffl<0TFT3 0«<R(t^lTV) 
[0 04 9] *f|6j£«2 0fcUi, Jgt03fc^-J:3 

4ma$Ma«Mic« m&23ms j rhi\x^ 

v+yrmr f t 3 0 <o^*e 1 a 1 
■s^a&mv-xfflzibAvmmvi'jymmi 40 

BTl*. A 1 3^=5:Sjt3fctt?>T-?&6 aT. #B 

t-^-ttio. #BSoiania«oa^T-^6a 
iz&~>timm$ft£ffi£Lxi>^L. z<ry?-?mb 

fiffifc 2 0 fcKW fe*i*ii6*|I 2 3 T-ig3t-r S J: d fcfit 
ftLTi>J:i\ 50 
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[0050] £?)J:3tlfifi!t$*U B^«®9ai:Jt|6) 
M&2 1 fc J: 5 tfilJfUtTFTTWi 

« 1 0 fc*tl*ia«2 0 fcOlSfcJi. &S&D>— /M*fc,k 

£*U ffiiUI5 0tfBj£3*i&. SHJlSOtt. B^« 
S9 a*^c7)mWBJJn$nTl^Wt)t©-CSrfi]fil 6 
&V2 2 izX 9fi^<9El»J#®5: i: h . foFaJf 5 Oli, 

&*>4>&i>. v-/n*«. TFTrw««io&im 

ftmL20£*tlbnmiBX'mithiti>t:ib<n. mi 

wsms<r>9mm&m t -r hitm>^x ? 7 >r /<- 

[0051] jgt. TFTTWa«l0i:1SS<7)BS 
7f^/fflOTFT3 OfccOlSfcli. T«!ie»ISl 
2jMWt6*l"0**. T«^SIS1 2«. TFT7M 
»S10<O^Ht»l£$*lSC:fcfcJ: l 5. TFT7M 

ssi oiMaBWBifc£ft£%M>« mukizm 
mmxwmxj 7fy/fflwFT3 o<wm<r)%fc 
mk-tmrnzn-tz. rmmm 2«. 

NSG (yyH-7by'Jt-h/f7X) . PSG (U 
>>-Vl--h#7X) . BSG (--Kny^u^-h^ 
X) . BPSG (,1fny"jyyn-^5X) &fc'?) 

[ o o 5 2 ] ai i ntt^®-c«. ^mwm 1 a^^^s 

h'N 1 e fr£>WHx.LXt& 1 #»^fi^E 1 f t 
^Wc*t|6l-r&^Sa3b<7)-S5$rm2#«§ftm 

si: l. y- htmmztsAstitmmm zm&3 a 
izm^h&m*t>fmixztit>(owM3iz&&zti 
tzmrnrnt-t-zztizx*). om^ti 

X^h. 

[0053 3 03tCt5V^T. WmxJ 7f^/fflOTF 
T30J1, LDD (Lightly DopedDrain) ^tJiSrWLT 
feO. ^ES3a. ^W^Si3 at^mmzX*)^ 
**>M) ( Bl8.Ztl&tm#m 1 a(Of-v^;l^« 1 
a' . ^!BS3ai:^«s«lafcS:i(e^ay-^ 
^K^^ffiiSsiM2 , a . 1 a CD 

fiitsy-x«is i b atrtBaftg kw v«« i Cl f 
s«*si anmw&tv-xmmi am/izmm^v^^ 
yfmieimtx^h. ftmrnpu-ommieiz 

9Y*-)V&%ftLXW£Z1XX^h. «83 

a&tmftfS3b<7)±fc:tt. ^msy-xs«i d^ai 

jltanv^^ h*-;P8*»*#^}g)£5ii^|gl«^ 

»iS4*qgB!t$^Tv^. st. T-m6ammi 

y?? h*-^8*^«$nfc^2®i^»iii)S7*^js 
$ixT^«.. m^<0B^«i9a{i. 
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[ o 0 5 4 ] H4 iz^i-X o ®2Tt&nzmmm-t 

[0055] 05 fcjjrtJ: 3 fc. 02-C±TfcfflB8ff-r 

ss^mffi9 a<osi®tfi»rs#B^^rapm«{c 

m.2 0«Wtfe*utiW»2 3KJ: 93B£tf>lflPlB 
i&0»$15tf)3*>£5iE*83 afc»r>fc«*hraiJ&S:h.T*J 
0 . B.-X£m2 3 Hi 0 SreHHDtttt&Blttfttk 

[00 56] 03&t^4CS^J:3fc:851!ii8B®-C 
teftfc. TFTTWS«10±fc:fcVVCT-:J'»6 20 
a. 3gg«3b&tfTFT3 0K*t|6jTSII«fc. »2 

o i awst-ntti o » zfit>\m2 o i tzmb&ttix 

V*&. Jgfc. T-^6at$H-r5^lBS3at,. 35 

%Q}£m 2 0 1 CSWitfi 3 ft: LX 
[00 57] *LT. H4£*-*M:5t« f-M6a 
0±*fc:ttBt4««K9 acoTttiffi-CJ)Sm3«H 

««7«>_hB*>»sa*. #H*oraD»w*>*s#* 
7^±®«s? im-m-h i: a «2 o i <oai£ 

[00 58]flfcfr. 05t^-fJ:3»C. 7S6l83a<0± 
*tfc{tSB«mffi9 a^TiftfflfciS 1 &Hgfrft<7>-0! 
kLX(0&k*)&3 01iffifSLZtlX8'). 3*183 b 
tf>±2rfcfc<t&B5gm&9 a <OT*tS 2 
-«k LT<9iI*ttiaS#3 0 2iWR*S*l'0*6. Z\<?) 

x oiz®m3 b(D±jjiz&±>ouTii%<mwim 

3 0 2tffifS.Ztl&<7)\i. ««t83 bOJBj£3i%£fI# 
izm&TFTTU4m&l Ofrt>TffiB£XVmm 

T-^6ae^|£$ftfcS8fciiW£TFTTl' 40 
4 WSL 1 oaxoTtfSBiTOJiSct 0 fcHUfcATfc 

JgK05fc*-f «kofcs TFT7*Mg«10ifflO 
ffiftlgl 6fc, 0«i.tf^EpR lT^Lfc^riPlfc7t'y^ 
*!UI#ifc$*uCv^. flfcfc\ *f|tMl 0ffloEi&j§i2 
2 fcttfjifco J: a fc*9JR 1 fcjf Uttfc*#l*UC7 b> 
^JSSWtSflTV*. &±9853 01<7>«fS 

Hut. 7t'y^i6jtc*fLTiIi&ilgi6^iS*J±#^ 

s**>iso±tf tKhmiyfm* o iaggj£$*u 
g*#s&# 302 cnmmtz . 5 1> ^[fofc:*r txm 
viMi-h^vm *)±if t %m 9-tif 0 2tm 50 
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J£2*U gLt9&#3 0 lfr(>mX-$Mtt3 0 2£SS 
«8®*e:7 t'y?1jfo£ttLxmtrt&-t&t:tt>m')T 
Vt%2>m*)Timft4 0 3i)Wf$.Zti&. ft. 05£ 
fcttSS*ttS#3 0 2(i. IHP^i-SfciittSB^ISfii 

9 a t h iz-numitimffhh . 

[0059] CCl-C*K?«^<OiSfflSfc«J:n{f. 
if St 4 0 1 &tf 4 0 2 -Cli. gUt J: <o?i«SWJ|#& 

aEa^sisj^Tis^^T^s. mir. *»rnf*4 0 3 
x-ii, ®giz^xmmm0mm&i) t mzziix 

^hS^tio^t^tTUid. -eci-e. sun 
trnxa. mws.2 otz&f$.zti*:mm2 3iz£ 
0. «0T»fg?4O3^jg3K-ts. zam. m*)±im 

4 0 l&tf 4 0 2fc-?WC«rC£ 6*fffil3fc&2 3 Hi 
OjgftUt^J: dfcjg3fcl82 3 WfflM hiSrfflS 
■th. %->X. M*)±.if&4 0 1 m 4 0 2±tC^^E 
S$n^B#«ffi9aJi. J&fc'ftfeftL&V IS* 

*». ^<OidtC^'5±tfa54 0iai/4 0 2^T^S^ 

ifciK. BSS3P¥i&a«)-&^k*^6. iixtcit 
ig?9TffSS4 0 3T(ijBEHl^)BiW^4itS 

zv^ftimfctsnx&Mmcoimnmmmzm. 

[0060] Z0)Xo£.mm2 3lz£t). ITO 
4 0 3^3K-rac:fcfc:J;9. Silfil^c: J: S n y 
XMt«lST^ffl*^r^-rartf„ ft. «0TJfSI54O3 

0 3<Oli«k 0 tjg3tK2 3<0«i5r^FJ!S*fc: 
m£th<DimZl^\ £1z. i63K]S2 3«*t|nifflg2 
0T{i^:<. TFTTP-fttlSl 0±fcg»tTt>^V^ 

[0061] ffi*. afcj&->^B^mffi9 a 

(TMttmz-O^Xit. 6 a*<fit2 0 1 

*fll»^fcC«J:0. B«Sffi9a*CFffl^$^rt50. 

zcottftx-it. mzxim&cos.^ppmmt'm.i 

ixn. s^^xm^mm^&ij^if^tx^^ 

tcoftttmcom^mmx-mittiXK. 
mmzGf&Lxhxw mz&imtemim&?>x 

dfc. Al (T;WS-«>A) M^*»^&7 t -^«i6a 

[0062] tLhWM*. m 1 H*S«®c7)S«3l^a 
ICiWf, -JT, 7 J -**86atC?&-5*:B3Simffi9a 

-?fcB^mfli9 a<0*ltt£T'^DTtf&4 0 3^j©t 
K2 3t:J: OHLTailtiS^p^^t^ffi^ffi 
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m&Zbtz**). LjH>&D±lf&4 01&tf4 0 2 

tzm&wm&m&mmtzmmix. owy 
x v jt*<£T£-i*-s zt%<m%mnm*&#>i zbt? 

[0063] z zxme tmiLx. is 1 mmmx-& 
mth i w^Mmttrnzmh. wmthmmm 
9 *nmmmtim.%<m£.mmtcom®£^xm 

[0 0 64]BHf=>. 06 (a) iZ^t XolZ. n (ffl 
U n\i&$m) #gtf>7 4-^K&V^i7k-AOB 

ffittTBSSS9ai«Stl|,. *0)@m6 (b) 
tf>Bta<t^£3t*-f&fc:|gU «BS««9 afcijtfS 

?aPt«i!«fi[«ffie{±R«s?ti. ^<7) n + 1 wb<?>7 j 

H*Sffi9 a«fc+Xli--C*-r«SSa!)Sffi<Offi 
ttttRKStaT. fr4«=Pl-«ttTB**ffi9 atfWM 
SilS. -f-LT. 06 (a) RX/me (b) fc^Urtf 
1 7 -r KXJi 1 7 0 jgSft 

*«fr*rfi*. do&a. mimmmizxtitf. 

mttizxtuf. lSKimmtttit^x.Wjfoc?) 
tux h—7tffnm^j!iX'Gmx'hz> . 

[0 0 6 51 06 (a) Same (b) frt>M*&£o 

mm (Y^rifei) fcffli?s«i-sBsmfii9 aigoia 

[oo66] ^zxm5iz^-tx o izmims&mx 
&±f)^3o i£&tfLL. z(?m±*)moi±i l z 
®xztummmm9 ^comnrnzmhrnrnm^ 

2>Xolz-t&. i 9 UttWfctt. 05t*-TJ:5fc. & 
±0313 0 l±CES£*i*:B§gmffi9 a <7ym&b*t 
|fOSS2 1 iOEJtd 1 £&±9S53 0 10&3&0#*f 
tt«*f>£. £ft£*tL04fc:*-tJ:5fc. f-?86a 
fcttLTfcL ¥M1WmtfmtlX}5*) . B^mffi9a 
<9iittififc*f|fiimffi2 1 iOiaoiESId 2li. B««ffi 
£16^ +*®«CteftSBIgSfii9 a fc *f ft 
Bffi2 1 fcWlS<0ffi8DfclIS'|5]tfc:&6. 
[0 0 6 7]fifoT. 06t^Lfc#|1I#<O?S£#i«C 
lfcfcWC, B^mffi9at»[6j«Si2 1 fccOfSfcfctf 
&8£m#£&toS^fc#-e£&<D-Ci>S. *LT. 05 

6tc^L^«S*<o^1S«C l fc*iivt»HWfc. a 
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mm>bX'*h<?)X't>h. 

[ 0 0 6 8 ] ^ 04 iZjfrtX 0 fc. T-^H6 aC** 

WCt-*86 a^fc J: Sa^tSHL^a^ffilfil^ 

*rO>Sfctf>. BSSffi9 afc*Jlfil«ffi2 1 t<7)S<7)!E 
Sid 2#®<&SCli:fcJ: ?>tl&Z bit 

10 &v^<, 06t^LfcJofcfflBI&^& 
B«mS9 aStetmWi^L^r^. Z<7y& 

jastj: ^m^w^m:Whxm^zx%h<r>x'h 

[0069] «_k?>*£*. 8 1 ^S^St J;*l{£, 1 H 
X. mgft<T>miffl&C 1 Tli. {S±9&3 0 l KB* 

ms9aco«s:sai-s^t-r, rnn#m#>&zbiz 
xvimRizx&smmimtzbmmz. wmiko 

20 !64L^v^ircii. yMfcifioZb?. B*mS9 
a^ffl<oaHtJ:^®»S5rfi«i-4. ^<0«tdfc«l« 
*(c:J:S?S^t < y ^-x a >bfmiz£&m$> 

omipft&msmizmtth ztizi*). m&tmfo 

[0070] H^k:*K5|HH#ogf^fc:iWf. t&TbI 

wzmw imt\f. mi<?>ffinzxtn£3Mmim) 

Wl (05#eg) ZV>8tfHZ}5V&Wmm&9ab 
M|6l«fii2 1fc£7)S^!B8dliOM< Wl< 

d nz) LxLtob. rnmftizx&mmvm&fk-? 
hzttmmLx^. &~>xumtvi-%mm<7>isffl 
nmitzm&fzMz. mtzm,m5ocr)mmD (04 

&t^05#S[) £^ctS< llZ<7)Tte. ?SSa5 0c7) 

40 <L jRS^^iWPFS#*^ LT 9 . 2*fc8«a 
e-y^BS«O©SP^tlr0&^y>{C. SEfB«5 0S: 
S<^-I»i t*K#tttcfflB^-fSB^«®9 aM 
KWlSr«EJ6^T1i, Jt^Teim*^^ < 

yjfiflWEftt-cLSd. zcoxdzm&mizmm 
mwstttuf. ±^Lt^immm<Dioiz. m. 
#tf±ti>ffl£iz&^x<v*m&m5o<7)mmd 1 sr 

(flilfl. 5^mggti-C) fi^SfcftfcBSSS 

9 aiVKkmz&ft&z^commzti^xttffiija 5 

50 0^BffD$rS?y>^^c:i:tJ:i). ?SS15 0<0®ffD 
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9 a^osiKw i tmhcix&mm*. mat f-^a 

[ o o 7 i ] si i mmmxamz. m 5 iz&^xm 
Kit. o. 5D < wi%zm®i:m&t&£iiz 

BSSSi9a£¥ffiffigU WtZ. dl+300nm 

(-*-/*-*) ^ d %&m£m&.-?&x?iz& 
±*)&3oimm-&. w*>. as«fli9ass:^o 

&rSmc^iiizL&-o&t*)®3 0 1 ^SH*«3 0 0 

mftzimmz}iLx±$<Tzz>. ttzsmtv** 
mm^mnrnm/m^mm^nmitmhtubtz 

it. ^Wl^faigW2^l,^</jN5<-tScO*>'*S!l 

x-bhtf. mm<rmm*m£ j fcztt\.vz#>tz\t. 

ts*?MzZ<nmwi*frZ<-t&ZtltTZ%^. z 
ZX. Wl = dlfc&6£-eOfi£Wl£/h$<^5e-t*l. 

?>miumiLtmzt:Mz\3Mi>fflmT'b2> . 
[oo72] mz% lUMStii, £±9353 o 10 

h<r>#mi\>\ zmoizmmixtt. mmmmm 

9a«Si8fc*f[S]«ffi2 1 fcWOOSBSid 1 £jg±9&3 
0 1 cos § £ft*lgtcfijffl LXM<?&z:t tfT* t . 

ditfcio. &±.*)U3o\<mm:m.»)xmm\zn 
mix. i^frrmimmciiz&^xm&mztfLx 

1 0 0 7 3 ] tox_Xm 1 ISW5»®TJ±^tC, 0 5 fc:^ 
«J:dtS±0^3 0 1&^S^«^3 0 2«. 1HR 

T. <in^>2o<ogiat:tJftSIEfi^. ¥IS6%r!£«S^ 

till. Ztlt > 0M<V&mt. (x* + y*) '/*fc& 

ms<?>vmm<%&izmix>bz<%z>imfti. % 
msz*m$miz&txw>&zbwx$z>mx-% 
<. i«ffiii''ii^!fML4<^. z<tm%. mm 

mzX S&FhcOt -f y 3 y<9%££&$«fc: 

m?z&. ft. mmtimm&9 a^^stif 

WRfeWKCUcfeV^T. {£±0^3Ol<OSts< 
LTkB£«ffi9 a<9tifc*tliilSfii2 1 fc<0^<o!E^d 

zztvxz. ®mmz£&m&P)TiA7v*-i'3 
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[0074] ZZXM7 (b) fcjjcf«ko(C. Slggtt 
S3ST'»±#£L<fct ift&Jl5 0{iTN (Twisted New 

tic) ffiummmtixti*). s±oa53oi<7)08ffi 

TFT7HSR1 0±fcfctt£7V-f 

[0075] SPt>, 07 (a) titi^t^ TNi&fl, 
OJft^F 5 0 ali, SffiHWftlttST'l^JB^H 1 5 
0 a*^*WtCfflSffitC«ffW=5rtt®T'S.OTFTr 
10 W»gl Ofrt>*tft3m.2 0izm!XWHZ&ttlZ> 

^oizm^titmzm&mssimxit. &E*rc*** 

ItiXd izZW&ft? 5 0 a*««i*'f,ilt a*>± 
*4J:dtBlprt-*. d<0^y>, 07 (b) C^Tid 
tc. ^9*3O10Mfc?-'tyttfr6*rCis!). 

<m*1ffottf£hitL>tiX^tHf. &±9S53 0 1 1 

mmm.2. o fcoGKc&vvttt. a&iKoJiJSd 1 mm 

20 *>. ^9&3 01^^fcJ:9£tSKilfceSU: 
^OffilTOimfcffl;tS£fc <R£. 07 

( c ) iztjkt <k d tcT njs^otut iv hft e<nm 

«±'3SI53 0 1fc»I«i]fflg2 0t^fcfc^T<i. flfico 
?Sa B ff^F5 0 a t JiSWSTlSltcA^^TSa^S 0 
b#g±9&3 0 1 cotti£fcf&£U ^nfci 01El»l« 

XL&o<?>X't>2>. 

[0076] mi mmwm^Tu-^x > mz. a 
30 ±n£?%®&z¥f^mmmmizt5vzn£&em 

W£ffim-& T F TT W S«ffl<0iB§7-o-fe:X tot ^ 
T, 08£#!SL-CiiH)W-£. i^. 08«#Xgtt3(t 

02OB-B- mrnRtm20)c-c' mrnizn^it 

T^-fIg0T'S>S. 

[OO77]5t-T08cOIg(a) IZ^XoiZ, 5tT 

TW 2« 1 05:fflSL. r-^S6 a^5r^j£-TK^ 
«Bfcx v ^y^T8l«cJ: 0»2 0 1 ZBf£t&. 
40 [0078] <X(C08(?)is ( b ) iZTpr^X 0 3ig 
JgjSg«$-ffl^T. «2 0 1*«$<X^TFTTP>f 
S« 1 0±(C. 3 aaiXg*^ 3 bMWCr-^ 
«6at»lW-6. IfttftrLt^ 03(^L^*O# 
TFT 3 0 &TfWm%A7 0 *»JiW4 . 
[ 0 0 7 9 ] «k OJMfcWfcli. ^2 0 1 iffif&ZtltiT 
FTTMfflS10±fc. SEXli8ECVD 

-V) ifX. TEB (fh7-I^-*-M/-M 
^fX. TMOP (fb7 - W-^i" 7tXI/- 
50 h) tfxmtm^X. NSG. PSG, BSG, BPS 



(12) ^H2001-16631 1 

21 22 

V?ym$frt>%*). &S##5 0 0-2 000 nmO 1 ^fififii^jg^^S^lM FK*^ 0 0-5 

TM&mi 2ZBf&?&. mz. rmmm 2?>± oonm<ow$tcitat^ Mr/^^ig 

ZitZ. l&m. Tt/Uyr^V^ym&k^T. [0082] #fc:08»Ig (d) izm-toiz. x- 

^cvDm$iz£r)#vi'V3y&t:mjmm-&. m6aL±.izm2mfatmm7wmf$.ztih. tti. 0 

ZWXVisOvyWUzML. 7*HJV/77-f 3t,z5pLt:£olz.nmm&9<iiimm&Vl'4yffi£ 

IS. x-y^y^ig*f£jfc-rc:fc£j; 0. 02t^L 1 e tznsmiz&m-hizih<r>ziy99 h*-^8 

Jtjn#mi#a^ft«si f zittimfc'V-yzirt 10 Rjett^yxy?-:^ siBtt^^yb-Axy 

&¥^fWIl a£JBjfttS„ J: 9. 0 K 54 Xyf-y^Utt^x^ M-yf^ 

3fc^LfcTFT3 O^'-ht^jgfcftfcMgTO Wft-ri,. g\i>t. S2«^^JS70±t. X 
fi£ffl<0KSft|gSr#trt^^JS2 £»j£-f ^7 * 'J y^Wmtz X 0 . I TOjg^c7S§Bjj#3tt]g 

¥&«cJIla<9W$kt #30-1 50nmC9« #5 0-20 0 nm4>J*3CJfBtU jgfc7*HJ 

#£L<»i#3 5-5 0nm<7)ff£fc:5:'5\ V^T^IfS&tfX'/^yr/IgiffcJ; 9. B««fii 

m<?>mZlt. *no~15 0nmc7)J¥$. *J|fcL<te 9a£«&£-f£. ffi. S^BSvft^aSrRSfflfc LT 

#3 0-1 0 Onmnmttth. iJCt. SffCVDS fflV^^fctt. A 1 ^^^ftqm&tfR* 

^fci W^U3>-K£*n0 0-5 0Onm<O«$ £B*«ffi9 a^MLtl X\\ 

izami. mzp (vy) £m&Li>&Mtv-7?z [oo83] &±nxo£tsimimm<om&ijmizx 
zt?. znxv^v^ymzmmitLtzik. 7*mj 20 tm. TFTrwsmiotifteoifcjio-CT-;* 

VfyyjJM. x^y^Xg^CJ'K 02t*L &6a£»|£LT. afc^STfifl^Ui* 

feJn#3r€^-y<0^iai3a&^ft»3bS-®jS tttf-fc£fc. &J«83b&tf7£3El83a?>-U£:SJ2 0 

fts ^16183 aat/«ft»3b«. 7m&&m*? lfcttWitf-TifciO. ±aL^o±tfa54oia 

^Ri'im FSWAIteABroRftLTfcftHU #4 0 2Mtffc£'5-~RfSS4 0 35rj#ojS±0g53 0 1 

visvaymwtmK&bittiZM&mkLx^&w wm*#.m3 0 2tmfsxz&. ifucto, ss 

at. mgmmmjn 2 gpg-c^ttBsS: K-r-ri. t x tm&nmfprt&^wmmz x tm&nT <x?v 

zkizx^ immv-xmm 1 b wmss. wjy *- v a y<o?6££ 1 n&sjEastoiKjt.gs* 

tSle££tf. LDDflBtcOHSX-f yf-y^fflTFT [ 0 0 84 ] (^2Hii0gHi) *^c7)^2IIJ»g©tC 
3 0 Zmfct h . 30 *5(t&«^3K^lfi<omtot v£, 02 &V0 9 

[0080] ft. 08<OIg (b) tMffLT. TFT 01 1 £#8gLTitf3!-f S. M^. 02te. 81IS«SJB 

&i>mi8.ztiZT-?fflmim&. &wmm&to rnkgrntxa*). m2mmmtztiVi>T-m. ^ 

mmm£TFT7u4ms.i o±cr>%mmz&tfLLz an. mmmmtm^tvfzTFTru^m&<r>mm 

t>i^. &^£1^^Bigf¥^¥BD0CJ>9. 09 J±, SI2SUfc 

[0081] <KK08tf>ig (c) iz^-txo^ ^.l[^^fc^ts02coA-A• Rasa-cfto* 0io<i. 

83a. gsn3b. t&mm2wrtmmi 2& ^2ll^egffi^cfc^ts02^oB-B , khht*"}. a 

£>&S«Jftt£adJ:d£. «iif. SBEXJiJi£Ecv l ^2HSfe»©fcfc(tSH2<0C-C BffflHT- 

Dffi^TEOS^X^J-ffl^T. NSG. PSG. BS i^. 09*^01 l{Ci>V^T«. #® J ?>#^«i& 

G. BPSG^rfc-to^'Jir-h^xlg. m.^)^y Wm±Tm&im%W£cr>±$Zk? 
K^-fb^'JnyK^^^rSSlWS^^^BE 40 3Stt«KJBR£fl&£> L#>T*>6. 09*^01 

•TS. ^l«^«iMiK4«. Wji-Kl 0 0 0-20 00 l(C*L^2Hiftg@tfcV^T03*^05{C*L)t 

nmsscosst?<xs. z<r>m£LkmiLxwL mmffimkmm>wssmmz^x\i. mmmm 

OOO-Cc^ra^oTtiV^ 03t^L I 0 08 5 ] ^2Hte^SttJ(t^|ll!8«^tov^T 

fcf-?86 at^ftf 1 aCO^SJgy-aS« Id li. 0 1 fc*Lfc»l Htt»SO^fcK«T*l.„ 

^m^Wt:g^-ri.^«xo3y^^h*-^5?rlBiS [0086109*^01 lt^-ri^t:. m2$m& 

m&m4RvmmwL2£.mLL. ttz. j&msa. mx-it. mimmmxm2oiipTFT7v^ms.i 

*®m3bimmmm®tz&^x®*L%\,w&k oizmt>tix^txnzML. TFTTna«io' ± 

ffl&frhtzihnny?? h*-/l/t>. 3^? V*-iV tzBf&.2titzTWmmi 2' £012 0 1 ' tfMhtlX 

stm-wxmzxvffifi-thztwxzh. m^x. 50 ^s. ^l-c. T«Me^si2' <o±h^^ m 
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mmmi-im&Tffl&mi 2ff>±m<r>wstkmkxh *mi 3&xmi4zmiLxmm?&. hi 3 

as i nssjg®co^t mm?t>h . ^t«fc*fi6ia«2 o<offla>£>iL*:¥@0T-j> o . 0 

[0 0 87] felt***. S2£M0B8£J:*ifcr SSI 14(4. 013OH-H' BrBB0r*>S. 

H^©fc^a<05!)*5:^C:i:36fsrigT'fcS. [0 0 9 2 ] 01 3tCfcV^T. TFTTL^fSSl Otf> 

[ 0 0 8 8 J P5j, t-*86 a«£JIK>£tritfc IX ±(=14. S/-^tt5 2 #-e<OgfciaoTf£tt*>fVC:fc 

J4. JbiEL^ia^2lliS»®^S2 01^2 0 "5. *Ort«fc*|fLT. flft(3t£R2 3fcHb*» 

[OO8 9]fli.lf012 (a) fc*rf43£. TFT *5 3jWBHt6*lTH4. 5^-*»5 2«>ftM0iRMC 
TM SK 1 0 a±fcTtt36SIS 1 2 a *»ftU TJ& 10 14. t-*«6 afcaftft-9*)K£*4 5 V^Tttte-T 

ttliRl 2a£Hffll/CTFT7HS«10a£Jg£ S.T i:fc4 Of-** 6 afcHtt-ST-^IUBMaK 

4ofcXy^y^ra£Sfc3-,rfcfc:4 9. J82 01 ai 1 0 1 2£tf T^BffigJgJg?- 1 0 2a*TFT7Vf£K 

&mLXt>£\\ 012 (b) (Sjrfidfc. TFT7 1 OcO-fflCje-jTg^ixTtJO. ®S3at® 

MfflE10b±fc*fiea«12bi«WU fi#£0r£:M Sy^Tlftlfrt&ifcfcJO^SB&Sa 

Ki2b' zmttsab-ei 2mfrt>%&Tmmm i2m£M->xfflit>tix^&. j&m3aeete*tL 

biOiSCJ: 9»2 0 1 bnUZZMmTZ. tmmi IWl 04tiJffl£tfCt>JltiC: fc(4m3&?t>%». 

2b' t:J:98l2 0 1b»«aK)JP»*Sfl«rc&*. j£ 2*:. ^^ttB^ftl 0 l£S0&5m*fflfc$ 
U4. 012(c) fciJrtJ: p |c, TFTTWffiSl 20 oTBMfcllfllLTi «fcv\ WttHSfflfflnT-fmt 

0 ci.tzftfjivi-yrztim^y&imi 2ctm mm^mm.<r>--n(r)mzm^xwm.^ixfz'f-9mm 
*u dco±tx . y f-y^sn^v^is i2c' sr» aiiK*6mNmftift u «w«*>r-*«iiMB 
*u c:o*figis i2c' iz*-y+>y?mzm-zt wi&m&yRMKWtt^xw&zt&T-fm 
tc«t o . 2mfrt>%s>Tmmwuzm2 o 1 c t»jRt mim&t>mm^imkth x o tztx t z 
xi>£\,\ zcvwrs, umbu 2c(?>imtz£*)m2o (omzT-?m azmmzmm&xotz-ttiii^ 

1 c<3jgakOJS*£$!lfflT#. *g*SRl 2c' £4 OS T-?W®W)Wl 0 lOiSWiffllitSSK-Sii:*^ 
201 cOR££Mfrc«&. @12 (b)-*(c)co mB&ffl&Zm&thZ. k&*It£k%&. 55 

m$.<r>%&. rmmmtTFTTv^wsikam^zm fcTFTrwgjsu o<rmh-mz\t. mm^mm 
■thxdiz^m^.^mi:mm-hmiz^mxhh. so ^co^^assios^t^Tv^. nz. *hfij* 

4 mB$LLtim®izTi®&mi:&J8.-f&Zk WL2 0ff)a-l— k t liBrfciiV>Tli T 

T, j£3KJSfcB^X>f yf-y^fflTFTJr^mWt^S FT7WSK1 0fc*t|Sa««2 0 kcryf&cmmtzm 

■th^kiMmnz^h. w*k&it#xrmm\0 6im\ j tt>ixx\^. 

[0 0 9 0] Ja±ai«Lfc*SaiBWWctJ^T. iu*£L T. Hl4fcS*-j:3C 013K5SLfcv-;H*5 2 

i sKcm^£&uB?&£fc b«r£?&£. c<o t«ratis^^i$o^i6js«2 o#s§U'-/Msf5 2 

•^tltt. tf*|6] ( X^rifiJ) fcfflBIS-rSH*«ffi9 a fc£ OTFTTU>f«Sl 0WB*3ft.TV**. 

«rc«K»Wfit-t*fcft. *SE*I3 afcjfHTHSIt [ 0 0 9 3 ] ft. TFT7W SSI 0±fc»4. ,Til£> 

S9 a^Tiftffi*:^ fifttS f r -^«6 afc» Ox-^SlSSIIIKl 0 1 . ^ESSHlllIK 1 0 4^t= 

MKcgvvcasvs 9 a t«i6)mfii2 1 t<oia«offiii 40 yrx-msnt i-ryrv «a<or-^S6 a 

Si^BS-(!^-&4 dtcfltjSLTt in. JSC *HBH LT4Hr«W-*T!lf^-S^H*. 

SttT»fcRS6$-«*-T t, i V \ m&£*ftWztm& IS [0094] Oh0 1 *^0 1 4 $r#Si LXWLW Lfc# 

Rg»*^T'*i®[iij«ffi<7)Stt5- . -5ij§tRiE$* laeeBTii. T-^«staniis 1 o 1 w^mm® 

Tfci^U 25II45t^n{4«B£91»tRe EIS81 04 iTFTTWISKl OOitgJt&ftbO 

?^Tt J:V\ fc % mHiTAB (Tape AutoMted bonding)SS±t 

[oo9i] (nm3mm<?>&mf8.) m&xotz soesnfcBafflLsic TFTTMitiooa 
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2 0 nmi%ffAm-z>®BLVTFTT w m. 1 0 0 fe*ia« 1004. m&w^wmmi^w. 1 0 

asi»'amtsfflfctt&*. eui*. tn^-h. v 0. ^o»/^^niffii oo8at^msni?si 0 1 os- 

At-h\ PDLC (Polymer Dispersed Liquid Crysta *X,Tffij£8*L&. fl^ffi$8ifc>Jjgl 0 0 0«. RO 

FVoafFE— K*. V!J— **M ht-F M. RAM&fcVMt'J. -f ^t'^i^£l^iLT^^l:>rr 
a. afflux mm&ztmfemfir&mti o o 8*^07 ? tg-^wc . B«ffi^^t'<o^ 

[0095] w±mwLfc%mmm£m&w&(fr ^m.m\ oosa^co^n-y^izM^xm^m 
mm±. 7-ovx^^icjSffl$tisfc«>. 3&<r)wmt 10 amixm^-ti. z<om?mmmmioo2 

#54 H^XfcJi^RGBfettftWH'W 7o4 >y 8|[sl8k n— tfyvJgjEIIJI&ifcSHU: 

*A#3*U.3i:fc:&|,. GHT. ZmfflK'ii. ttfl 04J4. ^3lES8!l&lHl»at/T-^«l^)Illft^-lr^' 

fcttrtf-SJWaHWcRG B ^ 9-7 4 )V9 £ [0100] icoid fefltlfiOYHMte LT . 0 1 6 

*7-1»3ie^St«ieit«Stctj(tS«^^ilS 20 ^ - v-9x*h-*, a y ( Ews ) 

[0096] St. tUtO#HSSJB®(C*j^T. TFT [ 0 1 0 1 ] Hi 6tt. 88*38Jl3^*®aS*jj?t« 

TMSKl 0±££VYtB*X4 7fy/fflTFT3 B&ISfiEHT'fcS. 0<K 1 1 0 2«» 1 1 08<irT 

otwisj-rsaatt,. mv&m&&B&M):h*Bt a?ua 7^57- 1 1 0 6«sit$5-, 1122 

R£iK»t"Ci>.):». z<7)£itzTFT<r)Tmizi>mffli UAttuvX. 112 3«»JU-P-yX. 1 1 24<iJfl 

£S(tttff. TFTrw^a«i oc?mfrt>(vmffimi mwx^ ioor. ioog, ioobu^wM' 

*minwsffl^m£T>jXAmftLxmx-&bit t\ 1 1 1 2\± j ta?ua v?tvxj>. 1 1 1 4j±s 

T-o««ie^Rfcfl!iftr4«^t:. (swtok^h^ sti^ vx£^-r. %m 1 1 0 2 *>w\5 4 

3K^ScOTFTfc:Alrt-S»5:5|c^t:BS<-Ci:*<-e^ 30 feft - &&mM(0?A ?uA »,9 $5-1 1 08«. 

h. ttz, nfa2m2o±.£iwmimfsth£oiz ymno2^<7^(Mff)o^<D^ti:m&^ht 

~?A9uV>XZl&j&.LXl>X\\ hh\m. TFTT fcifc, #feftfcgte3fci j§£t*:#fe3fe 

0±ORGBt*t|6li-| > B^mSi9aTtc:* Ji£#$7-1 1 0 6T'KS*$;h.T. *fe3fcffl54 hA' 

7-^vXh^T^7-7^;^a^^rSCltt>^T ^7"10 0RtA3t£*li>. ^;n>f7?S7 

ffrCfc * . - 1 1 0 8 T%MZtiti&/t<7) 3 *>Hteft»i*ife3fcK» 

[0 0 9 7] ZOXotZftUi. ASi?lt<?)m&)mZfo <D?A9uA v?*?-1 10 8fc:J:->TR8tS*U g 

±t£ i fc-C. BBS V^S^t^a^UST^ h . Jgfc fe3tffl54 h 1 0 0 GtcASt^ni. . Wfe 

*f|pia«20±fc. mm^nmtf&rmmth^ mm2(DiyA?vA >y^*7-i lostas^-s. 

J-f^Oai-t^^n-f v?7J>\s?ZBf$.lXi>£\i\ 40 Alt^VXl 1 2 2. UU-l^yXl 1 2 3. {fJ»py 

C^>f^D>f y>7^;^##«l6ja«tCj:^tf. «fc XI 1 2 4l:^tfUW-UyXm*^^|,3l3K#gl 1 

vm^ty-mm&gmtfmix'Z 2 i*^ft^. i*i?:/i-LT#fe3b!» { «fe3Kffl7'f r- 

[0098] *%BBIi. ±aL^#HteJg®Kffii?>nS A;l,7l0 0BfcAltS*T.S. #7-f F/^/CJ:!)* 

t,<0-C{i^r<. fg^SHaVH«H»^«c*^^]Rii S^^3o<7)fe3feJirr-f ?n>r .y^XUXAl 1 1 2 

X'h*). -e<0id^r3Sg^ff^3TOe^|g(7)gJ&Sr [0102] i<7)X'JXA«4Oi0KftrUXA*ifi!i0 

tiz>t><?)Tt>&. xzm?&imft&m®ti)H-!¥#izBis.ztix^ 

[0099] (mfl&2§*)flij£ ) i&cnmimmnws. s . ztihamm&mmz.itx 3 
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mtm^^-cs>hmuyxi 1 \a\,z±->xx? 
v-yi 1 2 o±£&st$*u wwffi*2tixwiiz 

[ 0 1 0 3] 01 HZTFrt't-Vi-t^yVj.-? 1 2 
0 Oli. Kl 202 £fiS;trt:#f*;gS 12 0 4 

[0104] #&Hffli. _kifi Lt^e6S»©fcl!B^>tiS 
[0BS*>jS#fritBJn 

[01 1 IBlHit^ffi^m^l^StctJttSHM^ 

[02] ?gia^2iiis^®c7)«^t^atcfc»t6 

[03] IBllli«gffl[tfcttS02^A-A' Bfffi0-C 

[04] mllli^yg®Kfc^tl.02<oB-B• sneerc 

[05] ^lHSS»®(cteftl.02<OC-C* BnB0-C 
[06 ] SSlHft»JB-Cffl^^S 1 HKWmrttlz 

[07 1 mimmmm'TNm&&m^t:m£<?)Wi$tft 

[08 ] m 1 ^iS»®^«m3t^S^SiSTo-b x * 
IR2:JloT^tIg0C*S . 
[09] SfS2fli&Mc43»t&02<9A-A" »M0T' 

[01O]^2HiS»®tfc»tS02^B-B' BrBS0 

[01 l]^2||^S»ffi^^fc^tS02^OC-C• 181110 

xf>&. 

[012] *^tO#HSeg®t*J^TfflS±t:«JSS 
itl»»iO#a38e0«i&^-nBrli0-CJ>S . 
[01 3] #HJSJg®co«^3^S{Cfc{t5TFTT 
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«*>ffla>4> iirt: ;s Pffl0-e&4> . 

[014] 013OH-H' Bfffl0T'*l>. 
[01 5] «fl8f§<9f£J8&<$T'*>S. 
[016] *3S&E8S£fHirtf:JSJ80!J: LT i&StSSl 

[017] LTWt-yt 

[«^w^] 
1 a-¥3*fcJB 
10 la' -f»**/MR|£ 
1 b -fi»Ky-xlS« 

i d- mm&v-zm® 

1 e-JWUEHM 
1 f-»lSffl«Smffi 
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